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[Text]  I  iPorewsrd 

The  report  on  the  revision  of  the  1987-91  National  Space  Plan 

(NSP)  is  divided  into  the  following  two  sections; 

--The  first  section  consists  of  an  economic  overview  dealing  with 
the  work  done  since  1980  and  an  outline  of  the  proposed 
revision; 

--The  second  section  consists  of  a  detailed  description  of  the 
economic  and  technical  aspects  of  the  programs. 

The  report  is  accompanied  by  the  following  attachments: 

1)  General  description  of  the  contracts  stipulated  as  part  of  the 
plan  in  the  period  1980-86,  broken  down  according  to  companies 
and  areas  of  intervention; 

2)  Decisions  of  CIPE  (Interministerial  Committee  for  Economic 
Planning)  concerning  the  creation  of  the  NSP  and  earlier 
revisions  of  this  plan; 

3)  Documentation  of  the  international  collaboration  agreements 
covering  the  programs  in  the  plan. 
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II.  Introduction 


In  Italy,  the  scientific  and  industrial  sectors  play  an  important 
role  in  space  activity.  The  way  in  which  this  activity  is 
developed  is  similar  to  the  method  used  in  the  other  leading 
European  nations,  through  participation  in  the  work  of  ESA 
(European  Space  Agency)  and  implementation  of  the  various  NSP 
programs . 

The  NSP  has  now  reached  its  third  revision,  for  the  5-year  period 
1987-1991.  This  plan  was  initially  formulated  by  scientists  and 
industry.  It  was  then  adopted  by  the  Minister  for  Research  and 
presented,  receiving  approval  from  CIPE  in  December  1979.  The 
objective  of  this  plan  was  to  promote: 

--Development  of  a  technological  sector  of  strategic  importance; 
--The  systems  capabilities  of  the  Italian  space  sector; 
--Scientific  programs  dealing  with  both  pure  and  applied  research 
that  would  stimulate  the  design  and  production  capabilities  of 
Italian  industry. 

The  NSP,  therefore,  constitutes  an  important  experiment  in 
industrial  promotion  in  a  sector  which  is  regarded  as  strategic 
both  for  its  direct  applications  and  for  the  technological  spin¬ 
offs  in  a  number  of  fields  such  as  mechanical  engineering, 
electronics,  new  materials,  data  processing,  and  automation. 

The  work  of  the  plan,  which  is  completely  funded  with  public 
money,  is  organized  into  programs  for  the  construction  of  specific 
space  units  which  represent  the  leading  edge  of  today's 
technological  capabilities  at  an  international  level  and  are  fully 
competitive  with  the  work  in  progress  in  other  countries  of  the 
world. 

Overall  responsibility  for  each  program  is  entrusted  to  one  of  the 
leading  national  industries.  As  far  as  is  possible  and 
financially  viable  in  terms  of  future  market  prospects, 
construction  of  the  various  subsystems  is  also  entrusted  to 
specialist  domestic  companies. 
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Summairy  of  the  Work  Completed  Under  the  Preceding  Revisions 

From  the  time  the  plan  was  created,  the  choice  of  the  programs  to  be 

included  has  been  in  line  with  the  state  of  the  art  as  it  emerged  at 

world  level.  This  selection  was  also  intended  to  satisfy  national 
requirements  for  new  and  improved  services  in  areas  such  as 
telecommunications  and  earth  surveying,  with  the  aim  either  of  helping 
Italy  to  penetrate  the  new  and  promising  markets  opening  up  in  space 

activity  in  areas  such  as  propulsion  systems  and  large  structures,  or 

of  satisfying  the  requirements  of  the  scientific  community  by  providing 
satellites  for  studying  the  physics  of  the  universe  and  the  planet 
Earth. 

This  produced  a  well  balanced  program  which  is  being  developed  on  the 
basis  of  periodic  reviews  and  with  a  well  organized  contribution  on  the 
part  of  industry  and  the  most  prominent  representatives  of  scientific 
and  technological  research  in  Italy. 

From  the  time  of  its  formulation,  the  NSP  defined  the  main  areas  of 
intervention,  proposing  not  only  the  construction  of  a  space-base 
telecommunications  system  and  an  auxiliary  launching  system  for  the 
space  shuttle,  but  also  the  development  of  a  program  in  the  sector  of 
large  space-based  structures  as  part  of  the  orbiting  space  stations  of 
the  future. 

Emphasis  was  also  placed  on  earth  surveying  and  pure  research  and 
technological  research.  A  program  was  set  up  for  the  creation  of  a 
scientific  satellite  which  would,  if  possible,  be  constructed  with  the 
collaboration  of  other  European  nations. 

The  first  revision  of  the  NSP  took  place  in  1982.  With  this  revision, 
CIPE  approved  the  proposal  for  the  Italsat  satellite  for  the  national 
telecommunications  system,  as  well  as  the  IRIS  lavinching  system  to  be 
used  as  an  auxiliary  launcher  in  association  with  the  American  space 
shuttle  and,  finally,  the  collaborative  program  with  NASA  on  advanced 
structures,  a  program  which  was  to  consist  of  the  construction  of  a 
"tethered"  satellite  system. 

In  addition,  the  new  revised  plan  provided  for  better  organization  of 
both  the  funding  of  pure  research  and  technological  research,  and  of 
the  program  for  earth  surveying,  approving  a  pilot  program  for  the 
latter  which  would  develop  new  products  for  operational  applications  in 
space,  with  the  coordinated  contribution  of  the  research  capabilities 
of  Italian  universities  and  the  CNR  [National  Research  Council]. 

Under  the  1982  NSP  revision,  approval  was  also  given  to  the  principle 
that  Italian  investment  in  the  activity  of  ESA  should  basically  be  in 
line  with  the  amounts  invested  by  the  country  in  the  NSP, 
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The  second  revision  of  the  plan  was  approved  by  CIPE  in  1984.  This 
revision  made  it  possible  for  CIPE  to  evaluate  more  accurately  the  cost 
of  the  main  programs  for  which  the  preliminary  design  phases  had  been 
completed  (Italsat  and  IRIS),  giving  an  assessment  which  was,  on  the 
whole ,  def ini t ive . 

CIPE  also  gave  its  approval  for  the  construction  of  a  geodetic 
satellite  (Lageos)  which  would  be  launched,  as  the  first  load  for 
testing  of  the  IRIS,  in  a  scientific  program  implemented  in 
collaboration  with  NASA.  CIPE  also  approved  the  construction  of  the 
SAX  scientific  satellite  for  X-ray  astronomy.  At  this  time,  a 
collaborative  program  was  being  formulated  for  this  satellite  with  the 
Netherlands  authority,  NIVR  [Netherlands  Space  Agency],  and  a  number  of 
research  institutes  in  the  Netherlands. 

It  was  felt  to  be  more  appropriate  to  divide  the  research  work  needed 
into  pure  research  and  technological  research.  A  program  of  space 
geodesy  was  also  passed.  This  program,  which  was  to  be  implemented  in 
collaboration  with  NASA,  included  the  setting-up  of  the  geodetic  laser 
station  at  Matera,  Italy  (with  the  contribution  of  the  regional 
authorities  of  Basilicata)  and  the  start-up  of  programs  for  producing 
instruments  for  mobile  laser  systems  and  for  a  dedicated  VLBI  [Very 
Long  Baseline  Interferometer]  system. 

In  the  sector  of  earth  surveying,  programs  were  established  for  the 
construction  of  specialized  systems  for  the  acquisition  and  processing 
of  data  and  images.  Here  again,  these  programs  were  implemented  with 
close  collaboration  between  universities  and  industry. 

The  need  to  bring  investment  in  ESA  programs  into  line  with  investment 
in  domestic  programs  was  confirmed,  since  development  of  the  latter 
would  produce  benefits  for  Italian  industry  that  would  make  it  possible 
for  this  sector  to  consolidate  its  position  at  an  international  level. 

Therefore,  this  mechanism  of  periodic  revision  of  the  plan  by  CIPE 
proved  to  be  of  great  importance  since  it  created  the  bases  for  a 
flexible  procedure  which  permitted  extremely  complex  programs  to 
develop  fully,  proposing  the  financing  necessary  for  the  various 
program  phases  on  the  basis  of  precise  evaluations  based  on  systems 
studies,  preliminary  design  phases  and  phases  involving  lengthy, 
problematic  negotiations  for  the  awarding  of  the  contracts  for  the 
necessary  production  work. 

For  these  reasons,  the  organizational  model  which  was  thus  implemented 
must  represent  an  important  reference  point  both  for  the  creation  of 
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the  new  management  structures  that  have  been  urgently  required  for  some 
time  now,  as  well  as  for  the  overcoming  of  bureaucratic  constraints  and 
delays  which  are  not  compatible  with  the  dynamic  nature  of  a 
competitive  industry  such  as  the  space  sector. 


With  regard  to  management  aspects,  we  should  also  emphasize  that,  whi  e 
still  complying  with  present  regulations  pertaining  to  government 
bodies  and  with  the  heavy  constraints  imposed  by  the  law  on  state 
control,  the  organization  which  as  been  implemented  by  the  CNR  lor 
management  of  the  NSP  until  such  time  as  adequate  structures  are 
created  has  been  able  to  test  methods  of  technical  and  scientific 
management  of  important  programs  using  totally  dedicated  specialist 
personnel.  Obviously,  this  has  been  done  by  creating  a  clear 
distinction  between,  on  the  one  hand,  planning  and  control  activity 
and,  on  the  other  hand,  program  execution  entrusted  to  industry, 
research  centers,  institutes  forming  part  of  the  CNR  and,  finally, 
universities. 


2.  Economic  Overview  of  the  Period  1980-86,  With  Reference  to  the 
Cost  Schedule,  Breakdown  by  Programs  and  Breakdown  by  Companies 
Involved 


We  feel  that  it  would  be  useful  to  group  together  certain  financial 
data  characterizing  the  activity  of  the  NSP.  These  figures  refer  to 
the  period  1980-86,  since  the  NSP  approved  by  CIPE  at  the  end  of  1979 
took  effect  in  1980. 


The  table  in  figure  1  represents  a  histograph  of  the  financing  approved 
in  the  period  1980-86.  It  can  be  seen  that  the  amounts  increased  from 
1984  onward,  since  1984  was  the  year  in  which  production  of  the  main 
programs  started. 

The  table  in  figure  2  gives  a  breakdown  of  the  costs  by  areas  of 
intervention  (1980-86). 

Figure  3  gives  a  breakdown  of  the  orders  in  the  period  1980-86 
according  to  the  sectors  to  which  these  orders  were  awarded  (companies, 
universities,  CNR  institutes). 

In  order  to  be  able  to  evaluate  the  tables  in  figures  2  and  3 
accurately,  however,  it  must  be  pointed  out  that  the  orders  for  1986 
refer  to  the  contracts  stipulated  in  the  first  half  of  the  year  only. 
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As  analysis  of  these  tables  confirms  that  the  NSP  was  developed  in 
conformity  with  the  principles  on  which  the  original  plan  was  based. 
The  role  of  industrial  promotion  played  by  the  NSP  emerges  clearly,  as 
does  the  special  importance  placed  on  the  laboratory  work  conducted  by 
the  universities  and  the  CNR,  of  fundamental  importance  for  development 
of  the  basic  areas. 

The  sectorial  breakdown  highlights  the  fact  that,  in  line  with  the 
policy  originally  established,  the  NSP  promotes  balanced  intervention 
both  in  sectors  that  are  more  mature  commercially,  such  as 
telecommunications  and  remote  surveying,  and  in  leading  edge  sectors 
such  as  space  transportation  systems  and  the  construction  of  space 
stations. 

Activity  is  divided  between  a  vast  number  of  sectors  of  industry.  In 
conformity  with  the  planning  principles  established  in  1979,  the  NSP 
places  very  great  emphasis  on  systems  activity,  with  the  objective  o 
improving  the  standing  of  Italian  industry  in  the  international 
context . 

3.  Frame  of  Reference  Regarding  Space  Activity  at  World  Level 

The  proposed  revision  of  the  5-year  plan  has  to  take  into  accoxmt  a 
framework  of  world  activity  that  is  in  rapid  evolution. 

Certain  services  based  on  space  technologies  have  been  commercially 
viable  for  some  years  now.  Examples  of  these  are  services  in 
telecommunications  systems,  direct  television  broadcasting,  and 
communication  using  mobile  systems. 

But  it  is  not  only  the  telecommunications  sector,  a  sector  which  today 
interests  both  highly  developed  countries  and  developing  nations  alike, 
which  is  being  developed  at  a  commercial  level.  Other  sectors  such  as 
earth  surveying,  with  applications  in  meteorology,  agriculture, 
oceanography,  and  control  of  the  environment  also  are  rapidly  reaching 
the  stage  at  which  they  can  be  applied.  In  recent  years,  in  fact, 
developments  in  space  stations  and  new  launching  systems  lead  us  to 
expect  new  methods  of  developing  space-based  structures  using 
inhabitable  orbiting  infrastructures  capable  of  providing  services  for 
the  launching,  maintenance,  and  recovery  of  satellites.  These 
infrastructures  would  be  fitted  with  laboratories  for  studying  and 
developing  new  materials  in  gravity-free  conditions  and  would  make  it 
possible  to  construct  large  structures  in  space  for  scientific  purposes 
and  for  scientific  applications.  Over  the  last  20  years,  the  space 
technology  acquired  by  various  countries  has  made  highly  sophisticated 
undertakings  possible  and  today  this,  in  turn,  gives  thrust  to  the 
leading  edge  sectors  of  electronics,  robotics,  sensors  and  optics.  It 
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is  also  leading  to  the  formulation  of  new  standards  of  organization  and 
control  which  are  beneficial  to  industry,  including  those  sectors  of 
industry  which  have  no  direct  connection  with  space  activity. 

The  substantial  amounts  invested  by  the  United  States  and  the  Soviet 
Union  in  space  activity  makes  these  two  nations  the  undisputed  leaders 
in  the  commercial  application  of  space  services  and  products. 

It  must  be  remembered,  however,  that  Europe  and  Japan  are  doing  a  great 
deal  of  work  in  this  sector  in  order  to  create  a  position  for 
themselves  in  tomorrow's  markets  in  telecommunications,  earth 
surveying,  and  new  materials  which  can  be  produced  only  in  the  gravity- 
free  conditions  of  space.  Moreover,  Japan  and  Europe  already  have 
their  own  launching  capabilities  and  are  developing  programs  for  the 
construction  of  orbiting  infrastructures. 

Other  countries  such  as  China  and  India  are  also  making  substantial 
efforts  in  the  same  direction. 

The  picture  that  emerges  is  one  of  overall  confirmation  of  the  rapid 
evolution  of  space  activity,  a  trend  which  was  already  evident  in 
previous  years,  even  though  it  is  possible  that  the  recent  tragedy  of 
the  shuttle  may  have  negative  repercussions  for  NASA  and  space  agencies 
working  in  collaboration  with  NASA  regarding  the  timing  of  planned 
missions. 

To  turn  to  the  financial  aspect,  the  United  States  spends  about  $15 
billion  annually  on  space  activity.  Of  this  total,  $7  billion  is 
allocated  to  NASA  programs,  whereas  $8  billion  is  spent  on  DOD 
[Department  of  Defense]  programs.  The  cost  of  developing  the  initial 
version  of  the  space  station  was  an  estimated  $8  billion.  This  figure 
must  be  compared  to  the  $70  billion  spent  on  the  Apollo  program  and  the 
$15  billion  spent  on  developing  the  shuttle. 

It  is  estimated  that,  in  the  period  1995-2000,  more  than  $50  billion 
will  be  spent  annually  in  the  United  States  on  the  development  of 
commercial  activity  related  to  space  activity.  Private  sector 
investment  in  the  space  sector  in  the  United  States  is  increasing 
rapidly,  growing  from  the  1980  figure  of  approximately  $10  million  to 
$175  million  in  1983,  with  a  projection  of  about  $1  billion  in  1987. 

In  parallel  with  the  United  States,  the  Soviet  Union  is  developing 
major  programs  of  scientific  research  and  interplanetary  exploration, 
as  well  as  programs  for  the  application  of  telecommunications  and 
surveying  of  the  earth's  environment.  The  USSR  is  also  working  on  the 
development  of  recoverable  transportation  systems  and  orbiting  space 
stations.  The  estimated  total  annual  investment  is  approximately  $20 
billion^ 
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Japan  is  developing  extremely  ambitious  space  programs,  placing  special 
emphasis  on  the  construction  of  the  space  station  in  collaboration  with 
the  United  States.  In  1984,  Japan  spent  approximately  $500  million  on 
space  activity. 

Turning  now  to  the  situation  in  Europe,  it  must  be  mentioned  that  the 
ESA  has  an  annual  budget  of  approximately  950  million  ECUs  [European 
Accounting  Units].  If  we  add  to  this  figure  the  sums  spent  on  national 
programs  by  European  countries,  which  amount  to  a  total  of  about  750 
million  ECUs,  this  means  that  annual  expenditures  in  Europe  is  about 
1.7  billion  ECUs,  equal  to  about  one-tenth  of  the  amount  spent  each 
year  by  the  United  States. 

Still  in  Europe,  the  estimated  cost  of  producing  the  Colximbus  is  about 
2600  MUC  [Million  Unites  de  Compte:  1  million  units  of  account-- 
standard  monetary  units  accepted  by  the  European  Monetary  System]  equal 
to  about  one-quarter  of  the  amount  spent  by  the  United  States  for  the 
space  station. 

It  is  estimated  that  ESA  will  spend  an  additional  2600  MUC  for  the 
Ariane  5,  whereas  the  estimated  cost  to  France  of  the  Hermes  (a 
shuttle-type  recoverable  launcher)  is  approximately  1200  MUC. 

Italy's  average  contribution  to  ESA  is  12.6  percent  (1984).  This  means 
that  if  Italy  wants  to  keep  abreast  of  the  major  European  countries  and 
to  become  increasingly  competitive  at  an  international  level, 
particularly  in  industrial  terms,  the  country  will  have  to  maintain  its 
development  of  space  activity  at  a  level  which  is  in  line  with  the 
projected  levels  of  expenditure  in  these  other  European  countries. 

4.  Proposed  Revision  and  Global  Technical  and  Economic  Analysis 

The  third  revision  of  the  MSP,  for  the  period  1987-91,  takes  into 
account  developments  in  international  space  activity  and  is  fully  in 
line  with  the  long-term  planning  initiated  in  1979  and  which  has 
already  been  revised  twice  by  CIPE. 

The  1987-91  revision,  together  with  the  re-evaluation  of  the  activity 
for  the  year  in  progress,  is  divided  into  three  sections. 

The  first  section  deals  mainly  with  programs  that  are  at  an  advanced 
stage  of  implementation  and  will  be  ready  for  launching  before  the  end 
of  this  decade,  assuming  that  there  are  no  changes  caused  by  external 
factors  such  as  the  delays  in  the  shuttle  launching  schedule.  This 
section  also  covers  programs  that  have  already  been  approved  but  whose 
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design  phase  has  not  been  completed  and  which  are  scheduled  for 
launching  after  1990.  The  section  deals  with  programs  with  an  annual 
activity  based  on  a  specific  budget.  Finally,  this  first  section 
covers  the  operational  activities  of  management  and  control,  as  shown 
in  the  tables  on  the  following  pages. 

The  second  section  deals  with  the  logical  extensions  of  programs  now  in 
progress,  or  the  development  of  designs  based  on  feasibility  studies 
that  have  already  been  conducted  and  that  have  shown  that  the 
scientific  and  technological  aspects  are  compatible  with  industrial 
requirements.  This  section  also  covers  programs  which  represent  the 
logical  progression  of  work  which  is  already  being  conducted  as  part  of 
international  collaborative  programs. 

The  proposed  areas  of  development  are  the  following: 

--Subsequent  "tethered"  missions  and  future  applications; 

--X-band,  synthetic  aperture  radar  for  the  SIR-D  mission; 

--Programs  for  utilization  of  the  SAR-X  and  ERS-1; 

--Solid-fuel  propulsion  systems  based  on  IRIS  technology. 

The  third  section  refers  to  programs  that  have  already  been  defined  and 
that  are  of  great  strategic  importance.  Within  the  next  few  years, 
thorough  feasibility  studies  will  have  to  be  conducted  for  these 
projects  and  the  design  phases  will  have  to  be  initiated  so  that  these 
programs  will  be  ready  to  enter  the  construction  phase  when  the  main 
programs  now  in  progress  reach  completion. 

The  proposed  areas  are  the  following: 

--Italsat  program  (2nd  flight  unit); 

--Development  of  new  TLC  [telecommunications]  systems  (new  TLC  pay 
laods); 

--System  of  new  subsystems  for  satellites; 

--Work  relating  to  the  development  of  space  stations,  with  particular 
emphasis  on  the  logistics  system  for  the  American  space  station  and 
on  synthetic  aperture  radar  for  polar  platforms; 

--Programs  for  utilization  of  the  Columbus; 

--In-orbit  refueling  of  liquid  fuel  and  in-orbit  maintenance 
operations. 

The  overall  financial  situation  with  the  details  for  each  area  of 
activity  is  described  on  the  pages  following  the  tables,  and  is 
illustrated  in  greater  detail  in  tables  1  and  2.  The  figures  given  are 
in  billions  of  lire.  The  estimates  for  future  years  are  given  in 
billions  of  lire  calculated  at  end- 1985  prices. 
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(1) 

PraCR.  (2) 

FAST  TOT.PWK 

<1987 

1987 

1988 

1989 

1998 

1991 

TOT.87/91 

(3) 

TOTMI  W  CORSO 

1912.32 

797.66 

3SB.81  319.15  191.31  172.11  121.11 

1169.66 

(4) 

TOTALI  (XjNTDUAZ. 

172.5« 

8.88 

9.88 

19,58 

92.88 

62.88 

95*88 

172.58 

(5) 

TQTALE  NUCMC  PMC. 

259.50 

8,88 

9.81 

«,88 

78.58 

65.88 

78.88 

259.58 

(6) 

TOTAL£TUTTO 

2W.33 

7V.46 

371.81  383.95  306.81  299.11  235.11 

1596.66 

nOLSAT  (2) 

SEQCHTO  SPAZIALE 

918.83 

235.  U 

120.88 

58.59 

8.88 

5.88 

8.88 

175.67 

(8) 

SEG»e(TO  DI  TERRA 

57.81 

18.88 

21,11 

16.88 

18.10 

97.88 

(9) 

UMOATCKE  LAHOO 

116.69 

19.37 

33.58 

56.52 

7.50 

8.88 

8.88 

97.52 

(10) 

nPLSAT  n 

MfTICIPO  PARH 

30.11 

8,88 

6.18 

29.88 

38.88 

(11) 

OLYIWS/IT«L, 

.ESPERDCNTAZiaME 

18.96 

8.88 

5.78 

2.76 

2.88 

9.88 

9.88 

18.96 

(12) 

TEIVOED 

SEOCKTQ  SPAZIALE 

129.83 

68.83 

29.88 

29.88 

8.88 

8.81 

8.88 

56.88 

CORE  EOmPtCNT 

25.98 

11.78 

13.78 

8.88 

8.88 

8.88 

8.88 

13.78 

(13) 

IRIS 

SEGHEMTO  SPAZBIE 

166.77 

131.16 

28.63 

6.98 

8.88 

1.88 

8.88 

35.61 

(14) 

yCEOS 

SEOenO  SPAZIALE 

25.58 

25.58 

8.88 

(15) 

IRLSAAGE05 

QPERAZ.LANaO 

18.88 

2.80 

2,11 

9.88 

2.88 

8.88 

(16)^ 

SCQCNTO  SPAZIALE 

178.93 

12.63 

16.88 

99.88 

59.80 

96.88 

8.88 

165.88 

n  (17) 

SECMENTO  01  TERRA 

19.53 

2.23 

3.80 

3.88 

7.80 

9.38 

8.88 

17.38 

(18) 

LANOATORE  LANdO 

95.08 

8.80 

3.50 

2.58 

7.88 

13.88 

19.88 

95.88 

(19) 

PRQPOSIOtC 

E)CQR.4CRI0G.  . 

99.92 

2.92 

8.88 

11.88 

16.88 

9.88 

9.88 

97.88 

(20) 

DSSERVtTERRA 

TELERHEVAMEKTO 

98.95 

28.85 

17.30 

15.30 

7.88 

13.88 

17.88 

69.68 

(21) 

GEOOESIA  SPAZIALE 

36.25 

13.75 

7.88 

9.88 

3.50 

9.88 

9.88 

22.58 

(22) 

RnXRCABASE 

199.98 

99,98 

10.90 

15.58 

19.80 

27.80 

26.88 

188.88 

(23) 

RIC«TECNQLi)G 

• 

79.98 

26.90 

6.88 

6.88 

12.80 

12.88 

12.88 

98.88 

(24) 

STVDI  E  SVIL.PER  ATTIV.nmiSE 

73.91 

13.91 

12.80 

12.08 

12.00 

12.88 

12.88 

68.18 

(25) 

opmma 

76.85 

22.55 

18.50 

11.50 

10.50 

11.88 

11.88 

53.50 

(26). 

FORMAHWC 

SPEOALISn 

9.18 

8.00 

1.00 

2.00 

2.80 

2.88 

2.80 

9,88 

(27) 

SMO 

5.69 

5.69 

8.88 

(28) 

CRA 

S.HARCO  D/L 

28.80 

20,08 

8.18 

(29) 

GESnONE 

STWiTTURA  PSN/CNR 

36.93 

11.93 

5.10 

5.18 

5,80 

5.88 

5.88 

25.88 

(30) 

SUPWRTO 

ASSISTDCA  TECKICA 

29.98 

9.90 

9.00 

9.08 

9.80 

9.88 

9.88 

28.18 

(31) 

AWTiciPAraKr 

29.75 

29.75 

8.88 

(32) 

CQKTIHUAZ* 

TETWER  C0NT.40QC 

88.88 

2.90 

6.08 

20.80 

30.88 

30.88 

88.88 

(33) 

SIR-0 

95.88 

5.08 

10,00 

28.88 

18.88 

95.88 

(34) 

UniJZ.SAR-X<ERS-l 

18.80 

2.00 

2.08 

2.80 

2.88 

2,80 

11.88 

o  ® 

IRlS  n^WTORE 

29.50 

6.50 

18.80 

18.88 

3.88 

29.58 

nflLSAT  n(36te.llffTA'  01  VOLO 

95.80 

2.01 

13,88 

20.88 

18.88 

95.88 

(37)lwcI0 

8.88 

8.88 

(38)hU0W  PAUOflO  TIC 

35.88 

1.18 

9.88 

18.88 

18.88 

11.88 

35.81 

(39)sWlLlfro 

Nuouisiinos.  S/C 

35.88 

1.88 

9.88 

18.88 

18.88 

18.88 

35*88 

SPACE  STATIQH 

8.88 

8*88 

uodsnc  SISTEH 

68.88 

2,88 

18.88 

13.88 

15.88 

21.88 

68*88 

PLAF*SAR-X 

92.88 

2.88 

18.88 

11.88 

28.88 

92.88 

(4o)unLnz.caLii«us 

28.88 

1.88 

2.88 

5.88 

18*88 

18.88 

28*88 

PREP,REFlfi.+«ttJ 

19*58 

2.88 

18.88 

2.58* 

19*58 
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Stimmary  of  Allocations  Made  and  Projections 
Key: 


1. 

Programs 

21. 

Space  geodesy 

2. 

Phases 

22. 

Pure  research 

3. 

Total  Program  in  Progress 

23. 

Technological 

Research 

4. 

Total  Continued  Programs 

24. 

Studies  and  Development  for 

5. 

Total  New  Programs 

Future  Activities 

6. 

Total  All  Programs 

25. 

Operations 

7. 

Italsat 

Space  Segment 

26. 

Training 

Specialists 

8. 

Ground  Segment 

27. 

Slrio 

9. 

Launcher/ launch 

28. 

CRA 

S.  Marco  D/L 

10. 

Italsat  II 

Provision  for 

29. 

Management 

PSN/CNR 

Parts 

Structures 

11. 

Olympus/Ital . Experiment 

30. 

Support 

Technical 

12. 

Tethered 

Space  Segment 

Assistance 

13. 

IRIS 

Space  Segment 

31. 

Provisions 

14. 

Lageos 

Space  Segment 

32. 

Continuation 

Tether  Cont.  + 

15. 

IRIS/Lageos 

Launch  Operations 

Demonstration 

16. 

SAX 

Space  Segment 

33. 

SIR-D 

17. 

Ground  Segment 

34. 

Utilization  SAR-X+ERS-1 

18. 

Launcher/ launch 

35. 

IRIS  II  +  motor 

19. 

Propulsion 

Endor.  +  Cryo, 

36. 

2nd  Flight  Unit 

20. 

Earth 

Remote 

37. 

Launch 

Surveillance 

Surveillance 

38. 

New  TLC  Paylaods 

39. 

Development 

New  Subs.  S/C 

40. 

Utilization  Columbus 
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f'RCCf.  ^2) 

ITALSAT  (3)  SEGH.SfAZM-E 
A  e 
C/1 
C/2 
C/3  D 

(4)  hOOIFIOC  PMKtnO 

(5)  INTEGRAnaC/retWE 
GESnOff  IH  OREHA 

LANCIO 

SHiTTLE 

(ft)  ASSIOJR.LANCIATORE 
(9)  CFtRAHIM  LANCIO 
(ID)  TRASFEfON.OREnALE 

(11)  INCRa.PER  ARIAIS 

f 

(12)  SEGH.TERRA  TLC 
ITAllSAT  nP)  ANHCIPO  PARH 


TOTALI  TOT. PROG  <1935  1935  1986  1987  1933  1939  1990  1991  >1991 


TET1£RQ 


B  +  BRIDGING 

C/1 

C/2  0 

(ISKNTEGR.WAnONI 
SOFTKAfE  POCC, 

EGiE 

CORE  EOmPtOfT 
(16)  FASE  A 
(I'^^FASEC/D 


57.00  57.00 

30.00  30.00 


(14)  SFERDOfTAZ.  OOS-aW./HALSAT  18.06  18.06 


92.78  110.96  03.19 
3.18  3.02  3.00 
1.00  0.00  3.00 
2.30  1.70  1.00 


10.00  20.00  20.10 

21.05 

6.50 

.50  .50  1.00  1.00 

8.70  9.00  9.93 

10.00  21.00  16.00  10.00 

6.00  20.00  ' 


5.70  2.76  2.00  0.00'  0.0 


22.00  20.1 


1.00  2.00 

3.78 


11.00  13.70 


B  +  Cl 
ASE 
ISS 
EGSE 

(18)jmE  MOTDRE 
'  A/B/C/D/E 


25.50  25,50 


IRIS/LAGE(B  OFERAZ. LANCIO  (19)  10.00  10.0 


37.72  21.61 
22.81  7.02  6.98 


.70  10.93  13.87 


2.00  2.00  0.00  2.00 
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Detailed  Schedule  of  Programs  Ready  for  Launching  Within  This  Decade 
Key: 


1 .  Programs 

2 .  Phases 

3 .  Space  Segment 

4.  Design  Modification 

5.  Integration/Tests 

6.  In-orbit  Management 
Launch 

Insurance  Launcher 
Launching  Operations 

10.  Transfer  into  Orbit 


11.  Increase  for  Ariane 

12.  TLC  Ground  Segment 

13.  Provision  of  Parts 

14.  Experimentation  DDS- 
Olympus/Ital. 

15.  Integration  +  Operation 

16.  Phase  A 

17.  Phase  C/D 

18.  Testing  Motor 

19.  Launching  Operations 
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(1)  (2)  FA3I 


TOTALI  TQT^F’ftOG 


<  1935  1935  1936  1987  1933  1939  1990 


1991  >1991 


SAX  (3)  S£Gft»S?AZIAi 

173.44 

A 

•70 

.70 

B 

11.94 

CO 

163.80 

16.00 

44.80' 

57.00 

46.00 

EGSE 

2.00 

2.00 

19.53 

GROU?«)  A  B 

2.23 

2.23 

GF^HiC  C/D 

17.30 

3.00 

3.00 

7.00 

4.30 

/  (4)lam:io 

45.00 

{5)IRIS/OF€R. 

15.00 

3.50 

2.50 

4.00 

4.00 

1.00 

(6)LANCIATa;f 

30.00 

3.00 

9.00 

18.00. 

(7)  fimJLSIOt^^l^.+CRICG. 

49.12 

49.42 

2.42 

8.00 

10.00 

16.00 

9,00 

4.80 

(9)  TELDOLEV. 

98.45 

(^)  PRCGETTI  PHOTA 

23.99 

7.19 

.80 

3.40 

3.30 

3.30 

2.00 

2.00 

2.00 

SAR-X(HAR1)/SCFT) 

29.13 

1.40 

1.88 

5.90 

10.00 

8.00 

2.00 

tfilCH.W«CATE 

12.78 

2.05 

5.73 

.50 

2.50 

2.00 

»(IV£I(»CTER 

21.50 

.50 

1.00 

2.00 

9,00 

9.00 

VISB.DdEEfEROM. 

6.00 

i.lO 

5.00  21.00 

(12)  SVlLUFfl 

5.00 

1.08 

1.10 

1.00 

1.00 

*1.10 

■(12)  GEQO.SPAZMLE 

36.25 

• 

WJBI 

13.01 

1.51 

8.00 

3.50 

(l^>LASro  HOeiLE 

7.37 

.17 

2.70 

3.00 

2.80 

GFS  -  OSN  -  -sttwr- 

-  10.50 

.50 

.50 

1.00 

2.50 

3.00 

3.00 

^  (15)CAW>At>E  01  NlSlJa) 

.4.87 

.87 

1.00 

1.00 

1.00 

1.00 

(16)  fCmCA  EASE 

45.19 

149.98 

22.92 

7.47 

14.88 

SPACE  iSClENCE  ■ 

48.00 

4.90 

6.50 

8.80 

12.80 

15,00 

(17)SCIENZE  TERRA  i 

8.50 

.50 

2.90 

2.00 

2.00 

2.00 

(l'l)SClEKaE  WTA  ‘ 

4.50 

.50 

1.80 

1.00 

1.10 

1.00 

PATLOW)  TETHERED 

10.47 

1.47 

1.00 

2.00 

2.00 

2.00 

2.00 

.  PAYLOM)  SAX 

33.32 

3.32 

4.00 

4.00 

6.00 

11.00 

6.00 

(19)  RICERCATECH. 

26.40 

74.40 

13.98 

2.79 

9.63 

• 

TLC 

8.00 

1.00 

1.00 

2.11 

2.00 

2.00 

(20)  PfSPULSIO« 

8.00 

1.00 

1.00 

2.00 

2.00 

2.00 

(21)  RGEOnCA 

8.00 

1.00 

1.00 

2.00 

2.00 

2.00 

(?2)  STRUnURE/COMTRO.. 

8.00- 

1.00 

1.80 

2.30 

2.00 

2.00 

(P)  TECHOLOG.EIETTRON. 

e.oo 

4 

1.00 

1.00 

2.00 

2.00 

2.00 

(24-1  MICROGRAVnA' 

8.00 

1.00 

1.00 

2.00 

2.00 

2.00 

(25)  STU)I  £  WIL.PER  ATTW.FUnjRE 

73.41 

73.41 

1.^5 

•36 

12.00 

12.00 

12.00  . 

12.00 

12.00 

12.81 
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Detailed  Schedule  of  the  Programs  Based  on  an  Annual  Budget  or  Which 
Will  Be  Completed  After  This  Decade 


Key: 

1. 

Programs 

11. 

Advanced  Architecture 

2. 

Phases 

12. 

Developments 

3. 

Space  Segment 

13. 

Space  Geodesy 

4. 

Launch 

14. 

Mobile  Laser 

5. 

IRIS/Operations 

15. 

Measure  Campaign 

6. 

Launcher 

16. 

Pure  Research 

7. 

Propulsion 

17. 

Earth  Science 

8. 

Endor.  +  Cryog. 

18. 

Life  Science 

9. 

Remote  Survey 

19. 

Technological  Research 

10. 

Pilot  Project 

20. 

Propulsion 

21. 

Robotics 

22. 

Structures  Verification 

23. 

Technological  Electronics 

24. 

Microgravity 

25. 

Studies  +  Developments  for 

Future  Activities 
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(1)  (2)FASI 


TOTAQ  TQT.FIfflG  <  1SS5  1935  1986  1987  1983  1989  1990  1991  >1991 


(3)  OfOAZiaa  76.05 


TRAPANI 

mm 

mmi 

26*83 

2^.22 

25.00 

6.81 

1.28 

.93 

1.91 

1.09 

1.50 

3.00 

2.58 

5.00 

3.00 

2.58 

5.00 

3.00 

2.50 

5.00 

3.00 

3.00 

5.00 

3.00 

3.00 

5.00 

(T) 

(4)  FOR.'IAnONE  ■  specialist! 

9.00 

9.00 

1.00 

2.00 

2.00 

2.00 

2.80 

(6)  siRIO 

5.6^ 

5.61. 

5.30 

.31 

;  (7)  CRA  (8)  S,«tf£0  OA 

2«.W 

20. H 

20.00 

(8)  G£SnO£(3f^)STRUnURA  PSN/0« 

36.93 

36.93 

1.92 

2.01 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

<P-)  SUFfORTO^l^)  ASSISTEKZA  TECHICA 

29.10 

29.10 

1.28 

2.12 

3.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

(13)  ANnCIPAnONI 

(14)  fua.  Off! 

(15)  anticipo  era 

19.35 

5.10 

21.75 

11.00 

9.35 

5.10 

Detailed  Schedule  of  the  Allocations  for  Management  and  Operational 
Activity  of  the  Plan 


Key: 


1. 

Programs 

11. 

Support 

2. 

Phases 

12. 

Technical  Assistance 

3. 

Operations 

13. 

Provisions 

4. 

Training 

14. 

Prel.  CNR 

5. 

Specialists 

15. 

Provisions  CRA 

6. 

Sirio 

7. 

CRA 

8. 

S.  Marco  D/L 

9. 

Management 

10. 

Structure  PSN/CNR 
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The  total  amount  of  1596 •66  billion  lire  for  the  5-year  period  is 
broken  down  into  the  following  sections: 

Section  I  1164.66  billion 

Section  II  172.50  billion 

Section  III  259.50  billion 

From  an  analysis  of  the  projected  costs  for  the  next  5-year  period, 
described  in  detail  in  the  chapters  which  follow,  it  can  be  seen  that 
there  is  a  substantial  increase  in  the  costs  of  the  programs  now  in 
progress.  The  reasons  for  this  are  the  following: 

--Final  evaluation  of  the  production  costs,  based  on  definition  of  the 
final  design  following  completion  of  the  design  and  development 
phases; 

--Complexities  in  the  projects  themselves,  particularly  in  the  case  of 
bilateral  collaborative  programs; 

--Final  evaluation  of  the  costs  of  launching,  the  launching  campaign 
and  insurance  coverage  or  similar  measures; 

--Introduction  of  major  new  areas  in  the  basic  and  technological 
research  activity  and  in  the  earth  surveying  activity,  in  order  to 
permit  development  of  the  programs  at  a  world  level,  particularly 
ESA  programs. 

With  regard  to  extensions  to  programs  and  new  programs,  special 
attention  has  been  paid  to  the  need  to  use  activity  at  a  domestic  level 
to  guarantee  adequate  participation  in  and  utilization  of  ESA*s 
Columbus  and  Ariane  5  programs  for  the  new  space  infrastructures. 

Total  estimated  expenditures  for  the  5-year  period  1987-91  are  1576.66 
billion  lire,  corresponding  to  an  average  annual  expenditure  of  320 
billion  lire.  This  figure  must  be  compared  to  the  average  annual 
figure,  in  real  terms,  of  250  billion  lire  estimated  in  the  previous 
revision  of  the  plan. 

This  will  make  it  possible  to  keep  expenditures  on  ESA  activity  roughly 
in  line  with  expenditures  at  a  domestic  level,  in  compliance  with  the 
intentions  expressed  by  CIPE  at  an  earlier  date. 

From  the  histograph  in  figures  4  and  5,  which  show  expenditures  for  the 
period  1987-91,  it  can  be  seen  that  the  financing  required  for  new 
activity  gradually  increases  with  time.  This  is  only  to  be  expected, 
as  in  the  first  years  the  greatest  financial  outlay  concerns  programs 
in  the  construction  phase. 

From  the  diagram  in  figure  6  it  can  be  seen  that  the  planning  decision 
which  had  been  made  in  the  preceding  years  essentially  remains 
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unchanged.  This  decision  provided  for  equal  funding  for  both  mature 
sectors  and  state-of-the-art  sectors.  In  this  context,  because  of  the 
major  collaborative  program  undertaken  with  NASA  and  to  which  hig 
priority  is  given,  special  attention  is  paid  to  the  development  of  the 
space  station,  a  program  in  which  Italy,  on  an  equal  footing  with  other 
European  nations,  has  a  considerable  interest. 

It  should  be  emphasized  at  this  point  that,  within  the  framework  of  the 
overall  activity  for  which  a  sxammary  of  the  expenditures  is  given  in 
these  paragraphs,  the  programs  in  sections  II  an  ^  ^ 

considerable  interest  because  of  their  scientific  and  technical  value, 
even  though  implementation  of  these  programs  according  to  the 
established  schedule  is  something  which  depends  on  international 
factors. 


The  following  pages  give  an  in-depth  technical  and  financial 
description  of  the  work  involved  for  these  three  sections. 
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Financing  expected  according  to  sector 
1987  -  1991 
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Programs  in  Progress 


On  the  basis  of  the  breakdovm  indicated  in  the  preceding  paragraph, 
this  section  deals  not  only  with  those  programs  that  are  at  an  advanced 
stage  of  implementation,  but  also  with  programs  where  the  design  has 
not  yet  been  completed  and  that  are  scheduled  to  start  in  the  next 
decade  and,  finally,  with  programs  operated  on  an  annual  basis. 

1.  Programs  To  Be  Prepared  For  Launching 

Detailed  plans  are  being  submitted  to  CIPE  for  completion  of  the  first 
and  most  important  programs  whose  launch  is  scheduled  during  this 
decade  (Italsat,  Tethered,  Iris/Lageos  II). 

It  is  now  possible  to  submit  accurate  estimates  of  the  sums  necessary 
to  complete  these  programs.  These  estimates  take  into  account  the 
effects  of  inflation  over  the  last  few  years,  variations  in  the 
exchange  rate  and  a  more  accurate  evaluation  of  the  industrial  activity 
necessary  for  completion,  as  well  as  the  cost  of  launching  and  any 
insurance  coverage  required. 

The  Italsat  system  has  been  guaranteed  to  be  compatible  for  launching 
with  both  the  European  Arlane  system  and  the  NASA  shuttle  system. 

The  Interest  which  exists  in  experimenting  the  capabilities  of  the 
Tethered  system  in  a  variety  of  fields  of  application  which  are  of 
great  importance  for  future  space  activity  should  insure  that  this 
program  is  given  top  priotity  and  that  the  schedule  established  earlier 
will,  on  the  whole,  be  respected. 

Negotiations  are  now  in  progress  to  Insure  that  high  priotity  is  also 
given  to  the  Iris/Lageos  launch,  both  because  of  the  scientific 
Importance  of  the  mission  and  because  it  will  Involve  testing  of  the 
auxiliary  launching  system. 

Space  Telecommunications 

1 .  Italsat 

The  developments  achieved  in  electronic  technologies  and  the 
availability  of  increasingly  powerful  launching  systems  have  enabled 
telecommunications  satellites  to  undergo  a  rapid  evolution,  making  it 
possible  to  implement  complete  networks  even  in  countries  that  have  no 
infrastructures,  as  well  as  to  develop  new  systems  for  telematic 
services  which  are  characterized  by  high  data  flows  and  are  used  even 
by  highly  developed  countries  which  have  conventional 
telecommunications  systems. 
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At  a  technological  level,  what  we  are  witnessing  today  is  a  grad^l 
progression  from  the  initial  situation,  in  which  satellites  had 
?raLparent  repeaters  and  small,  on-board  ^"^ennas  with  corresponding 
large  ground  installations  using  antennas  at  least  30  meters  in 
diameter,  to  a  new  phase  in  which  satellites  are  capable  of  ^  8 

out  various  types  of  digital  data  processing  and  switching 
acting  as  genuine  network  nodes  in  space.  Moreover,  large  on-board 
antenLs  can  now  be  used,  and  this  means  that  tte  power  can 

be  concentrated  in  highly  collimated  bands.  This  means  that  much 
smaller  ground  antennas  can  now  be  used  and  that  these  can  be  installed 
directly  on  the  roofs  of  buildings  where  ground  telephone  traffic 
concentrated. 

It  is  expected  that  there  will  be  a  significant  increase  in  telephone 
and  telematics  traffic  via  satellite.  This  will  lead  to  overcrowding 
of  the  available  frequency  bands  which,  in  its  turn,  will  mean  a 
increasingly  high  frequencies  will  have  to  be  utilized  and  that  the 
same  frequency  bands  will  have  to  be  utilized  several  times.  Moreover, 
there  will  be  further  crowding  of  the  geostationary  orbit  in  which 
hundreds  of  telecommunications  satellites  are  stationed  today. 

In  the  future  it  will  be  possible  to  concentrate  the  transmission 
capacities  of  a  number  of  satellites  on  orbiting  platforms  equipped 
with  large  antennas  capable  of  producing  bands  which  are  directed  to 
Specific  areas  of  the  earth. 

The  Italsat  program  forms  part  of  this  framework.  The  objective  of 
this  program  is  the  implementation  of  a  domestic  telecommunications 
network  via  satellite  for  experimental  purposes.  The  design  of  the 
network  is  extremely  advnaced,  operating  in  the  new  20/30  GHz  bands 
with  fully  digital  technologies  and  integrated  services. 

This  network  will  have  a  capacity  equal  to  11»000  telephone  circuits. 
The  high  degree  of  flexibility  of  the  network  is  based  on  call-by-call 
switching  functions  and  rapid  rearrangement,  and  this  could  be  of  great 
value  for  the  dynamic  management  of  the  entire  public  network  at  a 
national  level.  The  program  has  been  defined  and  is  being  carried  out 
on  the  basis  of  the  proposals  put  forward  by  the  Post  Office  department 
for  development  of  the  telecommunications  network  in  Italy. 
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1.1  Participation  by  Industry 

Below  we  give  a  list  of  the  various  contracts  awarded,  showing  the 
prime  contractor  and  main  subcontractors  for  each  contract. 


Phase  A  study 

Telespazio  Prime  contractor 

CNS  Space  segment 

STS  Ground  segment 


Systems  engineering 
Telespazio 


CSELT 

STS 


Prime  contractor 

Recording  of  rainfall 

Systems  definition  and  ground  segment 


Phase  B 

CNS 

Aeritalia 

Snia/Bpd 

Fiar 

Laben 

Selenia  Sp. 


Prime  contractor 

Structure/ temperature  control 

Propulsion  system 

Power  and  electronic  conditioning 

Data  handling 

P/L 


Phase  C/1 

Selenia  Sp. 

Selenia  Sp. 

Aeritalia 

Fiar 

GTE 

Laben 

Snia/Bpd 

Galileo 

Matra 


Prime  contractor 

P/L  system,  GSE  [Ground  Support  Equipment] 

Structure/ temperature  control 

Power  and  electronic  conditioning 

P/L  component  parts 

Data  handling 

Propulsion  system 

Sensors 

Attitude  control 


Phase  C/D 

Selenia  Sp. 

Selenia  Sp. 

Aeritalia 

Fiar 

GTE 

Laben 

Snia/Bpd 

Galileo 

Matra 


Prime  contractor 

P/L  system,  GSE  [Ground  Support  Equipment] 

Structure/ temperature  control 

Power  and  electronic  conditioning 

P/L  component  parts 

Data  handling 

Propulsion  system 

Sensors 

Attitude  control 


In-orbit  management 

Telespazio  Prime  contractor. 
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1.2  Technical  Characteristics 

The  main  characteristics  of  the  Italsat  experimental  telecommunications 
system  are  those  defined  by  phase  A.  These  can  be  summarized  as 
follows:  use  of  the  20/30  GHz  band  to  create  flexible  integration  of  a 
capacity  of  11,000  digital  telephone  circuits  in  the  public 
telecommunications  network  by  means  of  the  satellite  and  associated 
ground  network. 

The  main  characteristics  of  the  system  are  descirbed  below: 

--A  payload  covering  the  national  territory  using  multiple  beams, 
operating  at  20/30  GHz  and  with  the  following  characteristics: 

*  Time  Division  Multiple  Access  with  on-board  switching  using  a  base 
band  matrix  (SS-TDMA); 

*  6  regenerative  redundant  repeaters  with  2  multiple  beam  antennas, 
each  one  of  which  generates  3  beams; 

*  A  transmission  speed  of  147  mb/second; 

*  Quality  and  availability  criteria  which  are  compatible  with 

in  this  sector  at  an  international  level. 

—A  transparent  payload  covering  the  whole  of  Italy,  operating  at  20/30 
GHz  and  with  the  following  characteristics: 

*  TDMA  (Time  Division  Mutiple  Access); 

*  3  transparent  repeaters; 

*  A  transmission  speed  of  25  mb/ second; 

*  Quality  and  availability  criteria  which  are  compatible  with 

activity  in  this  sector  at  an  international  level. 

--A  payload  for  propagation  tests  at  20/40/50  GHz. 

--Base  satellite  stabilized  on  3  axes  with  unified  propulsion. 

— Ground  segment  with  several  stations  in  each  band,  antennas  with  a 
diameter  of  3-5  meters  and  powers  at  radio  frequencies  of  50-100W. 


a. 1.3.  Description  of  Activity 
Phase  A 

The  study  for  phase  A  of  the  Italsat  system  was  conducted  between  1981 
and  1982  by  the  company  Telespazio,  acting  as  prime  contractor,  and  by 
the  companies  CNS  and  STS  who  were  responsible  for  the  space  segment 
(CNS)  and  the  ground  segment  (STS).  This  study  defined  the 
configuration  of  the  domestic  telecommunications  system,  which  will 
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become  operational  in  the  1990s,  analyzing  the  various  configurations 
submitted  and  demonstrating  the  feasibility  of  the  configuration 
selected.  Therefore,  this  study  established  the  characteristics  of  the 
experimental  system  to  be  implemented  as  part  of  the  present  space 
plan. 

The  results  of  the  study  of  phase  A  of  the  Italsat  system  were 
submitted  to  the  Technical  Committee  of  the  Post  Office  department  for 
approval.  The  committee  gave  its  approval  and  recommended  that  studies 
be  conducted  for  definition  of  the  telecommunications  system. 

The  study  for  phase  B  of  the  telecommunications  system  was  conducted  on 
the  basis  of  these  recommendations. 

1.4  Study  of  the  Telecommunications  System 

The  contract  stipulated  between  the  CNR  and  Telespazio  for  the 
engineering  study  of  the  telecommunications  system  became  effective  in 
July  1982,  terminating  in  1985.  The  main  objective  of  the  study  was  to 
define  a  detailed  configuration  of  the  Italsat  telecommunications 
system,  in  accordance  with  the  guidelines  adopted  as  a  result  of  the 
basic  choices  made  at  the  end  of  phase  A.  The  resulting  design  of  the 
telecommunications  system  divides  the  functions  of  rapid  rearrangement 
and  switching  between  the  satellite  and  the  ground  segment,  producing  a 
system  with  a  high  degree  of  integration  in  its  space  components  and 
ground  components.  The  satellite  performs  the  functions  of  programmed 
rearrangement  and  switching  on  a  request  basis  by  means  of  ground 
processing  in  the  network  control  center,  upon  request  from  the  traffic 
systems . 

To  achieve  this  integration,  both  the  payload  on-board  the  satellite 
and  the  ground  segment  (traffic  station  and  network  control  center) 
have  to  be  developed  in  a  well  organized  manner.  System  integration,  a 
feature  which  is  not  required  in  conventional  telecommunications 
systems  via  satellite,  also  has  to  be  performed. 

The  study  was  completed  with  a  definition  of  the  specifications  for  the 
ground  and  on-board  integrated  components  of  the  telecommunications 
system.. 


1 . 5  Space  Segment 


Phase  B 

The  study  and  preliminary  design  activity  (phase  B),  conducted  on  the 
basis  of  a  contract  stipulated  between  the  CNR  and  CNS,  was  initiated 
in  1983  and  completed  in  February  1984.  This  produced  the  final 
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configuration  of  the  Italsat  satellite,  whose  main  characteristics  can 
be  summarized  as  follows: 

--Compatibility  with  the  Ariane  4  double- launch  vehicle  and  the  STS 
[Space  Transportation  System]  with  PAM  D  II; 

--Launch  weight  1650  kg; 

-Maximum  flexibility  in  the  capabilities,  achieved  through  the  use  of 
a  unified,  twin-propellant  propulsion  system; 

--3-axis  stabilization,  both  during  the  transfer  stage  and  when  in 
geostationary  orbit; 

--Capacity  of  220  kg  for  the  payload; 

--Total  weight  without  propellant  750  kg; 

— Electrical  power  of  1450  W  at  end  of  life  (5  years). 

Phase  Cl 

Upon  completion  of  phase  B,  the  C/D  construction  phase  was  started, 
with  a  contract  for  phase  Cl  being  stipulated  between  the  CNR  and 
Selenia  Spazio.  This  contract  took  effect  in  March  1984  and  terminated 

in  June  1985. 

This  phase  was  concerned  with  the  detailed  design  of  the  most  critical 
components  for  the  platform  and  the  payload.  The  proposal  concerning 
all  the  work  needed  for  completion  of  the  design  and  production  of  the 
satellite  up  to  delivery  for  the  start  of  the  launching  campaign  was 
also  received;  negotiations  were  conducted  and  an  agreement  was 
reached . 

Phase  C2 

In  July  1985,  on  the  basis  of  the  contractual  agreements  made  with 
Selenia  Spazio,  work  began  on  the  second  phase  of  construction  of  the 
satellite.  This  work  was  completed  in  February  1986. 

Phase  C3/D 

In  May  1986  a  contract  was  stipulated  for  the  completion  of  the  space 
segriient  of  the  Italsat  satellite. 

The  contract  for  production  of  the  satellite  covered  the  following 
equipment : 

-2  models  of  the  satellite  (STM,  EM)  [Structure/Temperature  Model, 
Electrical  Model] 

--1  flight  unit  (PFM)  [Protoflight  Model] 

— Spare  parts 

--Ground  support  equipment. 


Additional  work  will  be  needed  for  completion  of  the  space  segment. 
This  work  is  to  be  developed  during  phase  C3/D,  in  addition  to  the  work 
now  in  progress  and  described  in  the  preceding  paragraphs.  The  main 
areas  to  be  covered  are  described  below. 

System  Integration  and  Testing 

Integration  of  the  payload  and  the  communicating  ground  station  is 
important  for  verifying  that  the  two  sections  of  the  telecommunications 
system  (for  example,  the  space  segment  and  the  ground  segment)  are 
functioning  properly.  The  integration  process  is  also  absolutely 
essential  for  verifying  the  command  programs  for  the  switching  matrix 
and  the  communication  protocol. 

Testing  of  the  systems  for  the  structure/ temperature  model  (STM)  and 
the  protoflight  model  (PFM)  will  be  conducted  at  ESTEC  [European  Space 
Technology  Center]  or  on  the  premises  of  another  European  body 
coordinated  by  ESA.  These  tests,  which  will  make  satellite  testing  and 
acceptance  possible,  will  be  carried  out  in  the  ambit  of  ESA  in  order 
to  take  advantage  of  the  special  rates  granted  to  member  nations. 

Design  Modifications 

Because  of  the  need  to  achieve  outstanding  capabilities,  particularly 
with  regard  to  the  payload,  certain  modifications  will  have  to  be  made. 
These  modifications  do  not  form  part  of  the  present  baseline  because, 
when  the  terms  of  the  contract  for  the  C/D  phase  were  being  negotiated, 
the  requisite  technical  certainties  were  not  yet  available. 

As  things  stand  today,  it  is  felt  that  these  modifications  can  now  be 
implemented  satisfactorily.  Other,  more  limited  modifications,  the 
need  for  which  only  became  evident  after  the  contractual  negotiations 
had  been  completed,  are  also  required  as  part  of  the  work  necessary  to 
complete  the  design. 

1 . 6  In-orbit  Management 

The  services  relating  to  the  in-orbit  management  will  be  the 
responsibility  of  the  Telespazio  company. 

The  system  for  the  in-orbit  management  of  the  satellite  consists  of  a 
telemetering  and  remote  control  station  (TT&C)  in  band  S  and  an  in- 
orbit  control  center  (lOCC).  Upon  completion  of  the  study  for  phase  B, 
dealing  with  definition  of  this  system,  the  technical  specifications 
for  the  system  and  the  associated  subsystems  were  issued.  The 
functional  specifications  for  the  computer  programs  necessary  for  self¬ 
testing  and  control  of  the  satellite  were  also  defined,  as  well  as  the 
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specifications  required  for  control  of  the  attitude  and  the  flight 
dynamics  of  the  satellite. 

In  order  to  optimize  the  resources  needed  for  management  of  the  Italsat 
satellite,  one  of  the  basic  premises  of  the  study  is  that,  wherever 
possible,  both  the  human  resources  and  the  equipment  are  shared  with 
the  in-orbit  management  system  of  the  ESA  Olympus  satellite,  which  is 
already  in  progress  at  the  Fucino  Center. 

The  study  has  demonstrated  that  sharing  of  the  fully  steerable  antenna 
needed  for  the  measurement  of  angles  will  create  considerable  savings 
in  the  cost  of  equipment.  As  in  earlier  revisions  of  the  NSP,  the 
financial  estimates  calculate  management  of  the  satellite  on  the  basis 
of  a  2-year  period  in  orbit.  The  reason  for  this  is  that  it  is  felt 
that,  at  the  end  of  this  2-year  period,  management  of  the  satellite  can 
be  carried  out  and  financed  directly  by  the  communications 
organizations  involved  in  the  experimental  operation  of  Italsat. 

1.7  Launcher  and  Launch 

Dual  compatibility  is  of  fundamental  importance  for  a  satellite 
designed  for  experimental  use  and  which  is  then  to  become  fully 
operational  and  which  may  also  be  used  for  other  geostationary  missions 
beside  the  Italsat  mission  (for  example,  direct  broadcasting,  emergency 
communications,  technological  telecommunication  loads,  and  so  on). 

Dual  compatibility  means  that  there  is  a  certain  flexibility  in  the 
choice  of  launcher  in  relation  to  parameters  of  cost,  timing,  and 
reliability.  These  parameters  can  alter  significantly  with  time,  and 
this  means  that  if  a  satellite  is  designed  for  operational 
applications,  the  possibility  of  using  only  one  launching  system  is 
excessively  limiting. 

From  the  beginning  of  phase  A,  the  Italsat  has  been  designed,  developed 
and  subsequently  produced  to  have  this  characteristic  of  dual 
compatibility. 

At  a  technical  level,  dual  compatibility  is  maintained  throughout  the 
development  phase  up  to  testing  of  the  satellite.  In  this  way,  the 
flight  unit  can  be  adopted  for  both  the  STS  and  the  Ariane  IV,  since 
the  design  is  suitable  for  both  these  systems. 

— Choice  of  launcher 

As  we  have  seen  in  the  preceding  point,  while  the  choice  of  the 
launcher  is  not  of  fundeimental  importance  for  development  of  the 
design,  it  is  when  it  comes  to  the  definition  of  the  launching  scenario 
and  related  activity  and  for  placing  the  satellite  in  orbit. 
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This  activity  normally  starts  between  30  and  36  months  prior  to  the 
beginning  of  the  launching  period. 

The  details  of  the  choice  of  the  launcher  are  not  examined  here  but, 
given  what  we  have  just  said,  this  choice  will  have  to  be  made  by  May 
1986. 

--Launching  campaign 

The  hourly  cost  of  the  personnel  required  for  the  launching  campaign  is 
identical  for  both  launchers.  There  will  be  a  difference  in  the 
overall  cost  of  the  two  campaigns  only  because  of  the  fact  that  one  is 
longer  than  the  other  and  because  the  personnel  involved  will  have 
different  responsibilities. 

The  cost  of  transportation  of  the  satellite  and  the  necessary  insurance 
coverage  is  considered  to  be  the  same  in  both  cases.  The  traveling 
expenses  of  the  personnel  to  and  from  the  launching  base  are  also  the 
same. 

--Insurance 

For  satellites  that  are  to  be  used  for  operational  applications,  it  is 
normal  procedure  to  insure  both  the  satellite  and  the  launch  (both  of 
which  would  have  to  be  repeated  if  the  mission  were  unsuccessful). 
This  coverage  applies  to  the  period  of  time  which  elapses  between  the 
moment  when  the  launching  vehicle  leaves  the  ground  and  the  moment  when 
the  satellite  is  accepted  in  orbit  (within  180  days  following 
launching).  Insurance  coverage  must  also  be  taken  out  against  risks 
during  the  launching  campaign  and  the  in-orbit  life  of  the  satellite. 
The  cost  of  this  insurance  is  almost  identical  for  the  Ariane  launch 
and  the  STS  [Space  Transportation  System]  launch. 

The  estimated  cost  of  a  second  Italsat  module  is  82.7  billion  lire.  If 
we  subtract  from  this  figure  the  30  billion  lire  which  have  already 
been  provided  for  spare  parts  for  the  second  flight  unit,  the  cost  to 
be  insured  is  52.7  billion  lire. 

For  the  launch  itself,  the  values  to  be  insured  are  58.15  billion  lire 
(Ariane)  and  40.76  billion  lire  (STS)  if  the  option  of  relaunching  at  a 
reduced  cost,  offered  by  NASA,  is  selected.  The  insurance  rates 
available  on  the  international  markets  prior  to  the  incident  which 
occurred  in  the  second  half  of  1985  were  25  percent  for  the  Ariane 
launch  and  22.5  percent  for  the  STS  launch. 
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The  difference  between  the  two  rates  is  directly  related  to  the 
respective  levels  of  reliability  of  the  two  launching  vehicles  used. 

— Transfer  into  orbit 

The  transfer  orbit,  which  begins  at  the  moment  when  the  satellite 
leaves  the  launcher  and  ends  when  the  orbital  position  is  reached,  will 
be  followed  by  the  ESA  tracking  network  and  controlled  by  either  the 
ESOC  (European  Space  Operations  Center)  Control  Center  or  by  an  Italian 
control  center. 

The  fact  that  the  satellite  operates  in  band  S  (for  telemetering  and 
remote  control)  could  make  it  necessary  to  select  the  ESA  network. 
Moreover,  the  ESOC  control  center  may  represent  the  correct  choice  for 
the  phase  during  which  the  satellite  is  placed  in  orbit,  as  this  is  a 
delicate  phase  during  which  the  necessary  operations  must  be  performed 
in  real  time  and,  therefore,  requires  personnel  with  extensive 

experience. 

When  the  above  factors  are  considered  as  a  whole,  there  is  a 
substantial  difference  in  the  estimated  costs  of  the  two  launching 
vehicles  and  other  related  items.  The  financial  tables  therefore 
.specify  the  estimated  costs  in  both  cases. 

1.8  Ground  Segment  for  TLC  [telecommunications]  and  Propagation 

The  study  conducted  on  the  telecommunications  system  for  phase  B 
defined  the  communications  and  propagation  systems  for  the  ground 
segment.  Upon  completion  of  this  study,  the  relevant  specifications 
were  issued,  including  the  specifications  for  a  network  control  center. 

The  specifications  for  the  telecommunications  ground  segment  are  now 
being  revised  by  experts  appointed  by  ISPT,  SIP,  and  Telespazio. 
Negotiations  are  also  in  progress  with  Selenia  Spazio  concerning  the 
contract  for  the  development  and  production  of  the  prototype  of  the 
traffic  station  and  the  network  control  center. 

After  the  prototype  phase,  the  traffic  stations  and  the  network  control 
center  will  be  acquired  directly  by  the  telecommunications 
organizations  involved  (ISPT,  SIP,  Telespazio).  On  the  basis  of  the 
provisions  of  the  investment  programs  of  these  organizations,  it  is 
estimated  that  a  minimum  of  nine  stations  will  be  installed. 

Management  of  the  network  control  center  and  the  traffic  stations  will 
be  the  financial  responsibility  of  the  telecommunications  organizations 
from  the  time  the  satellite  is  accepted  in  orbit. 
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Work  is  now  in  progress  with  the  experimental  personnel  for  the  final 
definition  of  the  specifications  for  the  complete  20/40/50  GHz 
propagation  station  (large  station).  Development  and  construction  of 
the  station  will  begin  during  1986  and  will  focus  mainly  on  the  20,  40 

and  50  GHz  receiver  equipment.  In  addition  to  the  CNR/CSTS  propagation 
station,  other  20/40/50  GHz  propagation  stations  (large  stations)  will 
be  acquired  by  ISPT/FUB  and  CSELT. 

Small  stations  operating  at  a  frequency  of  20  GHz  and  which  can  be  used 
to  receive  either  Olympus  or  Italsat  will  also  be  constructed.  These 
small  stations  will  be  bought  using  ISPT/FUB  funds  and  will  be  operated 
by  these  organizations. 

1.9  Status  of  the  Program  and  Planning 

Status  of  the  program 

““Work  completed 

The  work  established  under  the  following  contracts  for  the 
implementation  of  the  Italsat  program  has  been  completed: 

1.  Feasibility  study  of  the  entire  system  (phase  A); 

2.  Study  for  the  telecommunications  system; 

3.  Definition  of  the  space  segment  (phase  B); 

4.  Construction  of  the  space  segment  (phase  C/1); 

5.  Study  for  the  in-oribt  management  (phase  B). 

““Work  in  progress 

The  work  established  under  the  following  contracts  is  now  in  progress: 

6.  Construction  of  the  space  segment  (phase  C/D). 

““Work  to  be  implemented  in  the  near  future: 

The  contracts  are  now  being  prepared  for  the  following  work: 

7.  Design  and  construction  of  the  prototype  of  the  ground  stations 
for  telecommunications  and  propagation  (phase  B2/C); 

8.  Execution  of  the  orbital  transfer; 

9.  Purchase  of  the  launcher; 

10.  Implementation  of  in-orbit  management; 

11.  Launching  operation. 
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Development  Times 


The  development  times,  particularly  for  the  space  segment  and  ground 
segment,  are  typical  of  a  situation  in  which  there  are  no  contractual 
difficulties  and/or  funding  problems;  nor  are  there  any  unforeseen 
technological  problems. 


The  most  important  stages  in  the  development  of  the  space  segment  are 
the  following; 


--Start  of  phase  C/D 
— Total  length  of  phase  C/D 
— Structure/ temperature  model 
— Electrical  model 
--Protoflight  model  (PFM) 
--Completion  of  testing  of  the  PFM 
— PFM  available 

— Laxmching  period  agreed  upon 
— Length  of  the  launching  campaign 


July  1985 
39  months 
December  1986 
May  1987 
February  1988 
October  1988 
December  1988 
12  months 
2-4  months. 


1.10  Contracts  Awarded 

The  contracts  awarded  for  the  Italsat  program  are  listed  below  (the 
costs  are  shown  in  billions  of  lire) ; 


Phase 

A 

A 

B 

B 

B 

B 

Launching 

Cl 

Cl 

C2 

C3/D 


Description 

Conf igurat ion 

In-orbit  management 

System 

Design 

Consultancy 

Review  docviment 

Booking 

Development 

Review  document 

Construction 

Construction 


Contractor 

Cost 

Telespazio 

2.85 

It 

1.09 

II 

6.40 

CMS 

18.33 

Telespazio 

0.11 

CNS 

0.14 

NASA 

0.17 

Selenia 

36.46 

II 

0.42 

II 

70.10 

II 

246.93 

Provision  of  Parts  for  Italsat  II 

In  order  to  be  able,  in  the  event  of  a  fault,  to  relaunch  the  satellite 
within  a  maximum  period  of  2  years,  a  number  of  spare  parts  must  be 
made  available  in  addition  to  those  provided  in  the  present  program  for 
the  first  flight  unit. 
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Moreover,  these  additional  spare  parts  can  be  used  in  conjunction  with 
the  minimum  number  of  spare  parts  already  provided  to  reduce  the  risks 
involved  in  the  final  phase  of  testing  of  the  satellite  and  the 
subsequent  launching  campaign. 

Finally,  these  parts  can  be  used  in  the  construction  of  the  second 
flight  unit,  thereby  reducing  the  total  cost. 

2.  Olympus  /  DBS  [Direct  broadcasting  by  satellite] 

The  work  of  the  Italsat  program  has  been  coordinated  with  ESA  activity 
for  the  Olympus  satellite,  a  program  to  which  Italy  is  making  a  major 
contribution. 

So  that  it  would  be  possible  to  utilize  the  Olympus  payload  (20/30  GHz 
communication  payload,  propagation  payload  and  12/18  GHz  DBS  payload), 
the  work  has  been  carried  out  within  the  framework  of  the  work  for 
implementation  of  the  Italsat  ground  segment  for  communication  and 
propagation.  It  is,  in  fact,  expected  that  the  RF  (radio  frequencies) 
section  of  a  20/30  GHz  communication  station  will  be  made  available  for 
Olympus.  This  is  the  result  of  development  of  the  RF  section  of  the 
Italsat  traffic  station. 

The  12/20/30  GHz  propagation  station  (large  station)  will  be 
implemented  by  developing  both  the  RF  section  and  the  baseband 
measurement  and  processing  section.  The  latter  part  will  also  have  to 
be  used  for  the  Italsat  propagation  station. 

For  direct  broadcasting  by  satellite,  an  engineering  prototype  receiver 
will  be  employed  that  will  incorporate  all  the  applicable  technological 
developments  based  on  the  MONOMIC  program  which  was  completed  in  1984. 
The  DBS  program  will  therefore  represent  the  logical  conclusion  of  this 
earlier  program. 
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3 .  Financial  Schedule 


The  financial  schedule  for  development  of  the  global  telecommunications 
progrLn.  including  the  Italsat  and  Olympus/DBS  program,  is  given  below. 


Table  2 


(1)  f-SOG?:.  <2) 


(3)  TOTAL!  T0T.r«:0G 


1?S5  1985  19S6  1987  1988  1959  1990  1991  M991 


ItAL-AT  (5) 

SEGM.SfAZALE 

^10.83 

A  6 

28,92 

28.92 

C/1 

3.4.96 

C/2 

75.52 

70.52 

C/3  D 

2^6.93 

92,78  110,96 

^3.19 

(6) 

fSOFICHE  fliOGETTO 

10,00 

3.18 

3.^2 

3.40 

(7) 

D(TEGf»ZIOf£/m'£ 

8.00 

1.00 

^,00 

3.00 

(8) 

GE3TIOC  IN  ORBITA 

10,00 

2.30 

1.70 

1.00 

5.00 

(9) 

LAWCIO 

116,89 

■SHUTTLE 

58,31 

.17 

10,00 

2^.00 

24.14 

rASSiaJF:.«Jtf«:iATOr£  (10)21.^5 

21.45 

jOFERAZIM 

6.50 

6.50 

iTRASFD<I«.OF£:ITAL£|^| 

3,00 

.50 

.50 

1.00 

1.00 

DCRQi.PER  ARIW£ 

27,63 

8.70 

9.01! 

9.93 

— 

— 

SEGM*TERFA  TIC  (14)  57,00 

57.00 

10.00 

21.00 

16.00 

10. oc 

- 

HALSAT  n 

^wnCIPO  PARTI  {25) 

30  .*00 

30,00 

6.00 

24.00 

K)S-aW..TTALSAT  (16)18.96 

18,^6 

5.70 

2.76 

2.00 

4.00 

9.00 


Key: 

1 .  Program 

2 .  Phases 

3.  Totals 

4.  Total  program 

5 .  Space  segment 

6.  Design  modification 

7.  Integration/Tests 

8.  In-orbit  management 

9.  Launch^-—'' 


10.  Insurance 

11.  Launch  operation 

12.  Transfer  orbit 

13.  Increase  for  Ariane 

14.  TLC  ground  segment 

15.  Provision  for  parts 

16.  Experimentation  DBS/Olympus/ 
Italsat 


The  cost  of  launching  the  Italsat  satellite  has  been  calculated  showing 
the  cost  both  if  the  shuttle  were  to  be  used  and  if  the  Ariane  were  to 

be  used. 


37 


4. 


Economic  and  Financial  Analysis 


Table  2  above  gives  the  breakdown  of  the  costs  for  the 
telecommunications  program  presented  for  the  latest  revision. 

From  a  comparison  between  the  completion  costs  shown  in  table  2  and  the 
estimated  costs  given  in  the  1983  plan,  using  1983  prices  for  the 
purposes  of  comparison,  it  can  be  seen  that  the  costs  have  increased  by 
about  97  billion  lire  in  real  terms  since  the  1983  estimates. 

Space  segment 

The  total  Increase  in  this  entry  is  56  billion  lire.  From  this  total 
we  must  subtract  the  sum  of  9  billion  lire  which  was  allocated  but  has 
not  yet  been  spent  and  is  therefore  still  available. 

This  leaves  us  with  an  increase  of  47  billion  lire,  the  result  of  a 
more  accurate  evaluation  of  the  following  items: 

--Integration  of  system/eng.  TLC/use  of  ESTEC  facilities; 

— Groxuid  support  equipment; 

— Spare  parts/modifications. 

Launcher  /  laimch 

This  area  of  activity  refers  to  the  laimch  using  the  STS.  The  total 
increase  compared  with  the  earlier  estimate  is  28  billion  lire.  The 
main  reasons  for  this  increase  are  to  be  attributed  to  variations  in 
the  dollar  exchange  rate,  the  quotation  for  the  PAM  D  II  (not  available 
in  1983),  a  large  variation  in  insurance  rates  over  recent  years  and, 
finally,  the  cost  of  transfer  into  orbit. 

The  increase  can  therefore  be  broken  down  as  follows; 

STS  +  PAM  D  II 

Insurance 

— Transfer  into  orbit  and  associated  support 

An  analysis  of  the  cost  of  using  the  Ariane  launcher  was  conducted  at 
the  express  request  of  the  minister  for  research.  This  analysis 
showed,  compared  with  the  estimated  cost  of  the  shuttle,  that  the 
increase  would  be  27.63  billion  lire. 
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Ground  segment 

The  total  increase  of  22  billion  lire  is  to  be  attributed  to  the 
estimated  cost  of  developing  the  baseband  section  of  the  tragic 
station  and  the  cost  of  developing  the  software  for  the  network  control 
center.  Certain  factors  necessary  for  definition  of  the  syst^ 
available  to  us  today  were  not  available  in  1983  and,  in  fact, 
estimate  given  in  the  plan  approved  in  1981  was  not  updated  in  the  198 

revision. 

Tethered  Satellite  System  (TSS)  /  Core  Equipment 
1.  Introduction 

The  principle  of  using  a  "tether"  connected  to  the  space  shuttle  to 
releaL  a  platform  which  could  be  used  to  conduct  ^multidisciplinary 
research  at  various  altitudes  in  the  ionosphere  was  first  formulated  in 
1974  by  Professor  Colombo.  The  idea  was  then  developed,  with  support 
from  a  number  of  scientific  sectors  in  the  United  States. 

This  proposal  was  believed  to  be  so  interesting  that  NASA  and  NSP/CNR 
[National  Space  Plan/National  Research  Council]  selected  a  number  of 
potential  scientific  and  technical  applications  with  the  ^im  o 
starting  an  organized  contribution  by  Italy  to  NASA  s  Sp 
Transportation  System.  For  this  purpose,  a  delegation  ^ 

[expansion  unknown]  and  NSP  started  negotiations  with  NASA  in  1980  for 
the^  definition  of  a  collaborative  program  which  was  given  the  name 
TSS  (Tethered  Satellite  System).  The  objective  of  this  program  was  to 
InstauTsJsteB  kno»n  a/a  deployar  on  the  shuttle.  This  system  would 
release  a  Ltellite  weighing  500  kg  to  a  distance  of  100  km  upward  or 
downward,  and  would  then  recover  the  satellite. 

Use  of  a  tethered  satellite  system  of  this  kind  means  that  the  space 
shuttle  can  be  utilized  as  an  operational  base  for  releasing  and 
recovering  platforms  which  are  to  be  used  for  scientific  experimen  s 
and  the  testing  of  applications  in  orbital  dynamics,  plasma  dynamics, 
microgravity,  the  generation  of  power  in  space,  the  propagation  of  low 
frequency  electromagnetic  waves,  magnetodynamics,  the  physics  of  the 
atmsophere,  earth  surveying,  and  so  on. 


The  use  i 
high  degri 
stations 
flight  of 
for  use 
utilizing 
advantage. 


of  tethered  platforms  will  give  space  stations  an  extremely 
ee  of  operational  flexibility.  As  the  construction  of  space 
is  scheduled  to  take  place  in  the  early  1990s,  the  first 
■  the  TSS  can  also  be  regarded  as  early  testing  of  the  system 
in  future  programs.  It  is  evident  that  the  possibility  of 
the  TSS  in  space  stations  will  place  our  country  at  an 
both  technologically  and  in  operational  terms.  It  is  also 
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clear  that  implementation  of  this  program  will  not  be  seen  as  an  end  in 
itself  but,  on  the  contrary,  will  be  used  to  provide  the  basis  for  a 
number  of  subsequent  applications. 

The  substantial  degree  of  Interest  in  this  program  shared  by  both  NASA 
and  NSP/CNR  led  to  the  decision,  in  the  spring  of  1981,  to  sign  a 
Memorandum  of  Understanding  to  start  the  initial  phase  of  the  program. 
This  initial  phase  was  concerned  with  the  definition  and  preliminary 
design  of  the  system,  definition  of  the  interfaces  and  the  development 
of  certain  areas  of  critical  Importance  both  from  an  engineering 
standpoint  and,  more  importantly,  in  terms  of  dynamics.  The  specific 
areas  of  responsibility  of  NSP/CNR  concern  the  definition,  design  and 
construction  of  the  TSS,  as  well  as  the  technical  work  necessary  for 
integration  of  the  scientific  experiments  on-board  the  satellite. 

The  real  significance  of  the  signing  of  the  Memorandum  of  Understanding 
(March  1984)  between  NASA  and  CNR,  and  of  the  signing  of  the  covering 
letter  by  the  Italian  and  American  governments  was  to  initiate  a  long¬ 
term  collaborative  program  in  which  the  scientific  and  engineering 
objectives  of  the  first  mission  represent  only  a  small  part,  albeit  an 
extremely  important  part.  Because  of  this,  it  is  absolutely  essential 
that  the  timeframe  established  for  the  various  stages  of  the  first 
mission  be  respected,  since  this  mission  is  regarded  as  a  preparation, 
in  terms  of  activity,  for  subsequent  missions. 

1.1  Participation  by  Industry 

The  prime  contractor  for  the  TSS  program  is  Aeritalia,  which  will  be 
responsible  for  the  development,  production,  integration,  and  testing 
of  the  satellite. 

The  companies  listed  below  will  act  as  subcontractors  for  Aeritalia  in 
this  program.  The  responsibilities  and  areas  of  activity  of  these 
companies  are  shown  below 

Fiar;  Development,  construction  and  testing  of  the  electricity 

supply  and  distribution  system; 

Snia/Bpd:  Development,  construction  and  testing  of  the  propulsion 

subsystem; 

Laben:  Development,  construction  and  testing  of  the  data  handling 

subsystem,  associated  software  and  EGSE  [Electronic  Ground 
Support  Equipment]  software; 

Selenia:  Development,  construction  and  testing  of  the  telemetering 

and  remote  control  subsystem; 

Galileo:  Supply  of  the  sensor  units  for  the  observation  of  the  earth 

and  the  sun  and  the  related  electronics. 
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1.2  Contractual  Position 

The  contracts  that  have  been  awarded  so  far  for  the  TSS  program  are 
shown  below  (the  figures  are  in  billions  of  lire,  calculated  at  end- 

1985  prices)": 

Phase  Description  Contractor  Cost 

B 
B 

B/C 
Cl 

1.3  Technical  Characteristics 

For  the  first  time  ever,  a  satellite  will  be  constructed  which  can  be 
released  and  then  recovered  at  the  end  of  the  mission  by  means  of  a 
tether.  The  new  and  unique  nature  of  this  program  has  induced  industry 
in  Italy  to  apply  design  criteria  based  on  innovation  and  advanced 

technologies . 

The  technical  aspects  of  the  construction  of  the  attitude  control 
system,  the  on-board  data  handling  subsystem  and  the  propulsion  module 
of  the  satellite  are  particularly  significant. 

The  satellite  is  also  designed  to  be  compatible  with  the  mission,  in- 
orbit,  and  interface  requirements  of  the  shuttle/ deployer. 

Once  the  satellite  has  been  placed  in  a  circular  orbit,  satellite 
operation  is  governed  and  controlled  by  the  shuttle/ orbiter.  To  be 
more  precise,  the  satellite  is  released  from  the  orbiter  either  toward 
the  center  of  the  earth  or  in  the  opposite  direction.  It  is  maintained 
in  a  stationary  position  at  a  certain  distance  and  is  then  recovered  y 
the  orbiter. 

Depending  on  the  type  of  mission  to  be  performed,  the  satellite  can  be 
connected  to  the  orbiter  using  either  a  non-metallic  wire  or  an 
electrically  insulated  conducting  wire. 

First  mission 

The  first  mission  will  act  as  a  demonstration,  in  engineering  terms,  of 
the  operational  feasibility  of  the  principle  of  the  TSS,  and  of  the 
performance  of  electrodynamic  experiments  at  a  distance  of  up  to  20  km 
from  the  orbiter  in  the  direction  of  the  center  of  the  earth. 


Design 

Core  equipment 
Bridging  phase 
Construction 


4.12 

0.70 

5.93 

54.00 
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Operational  life 

The  satellite  is  designed  to  have  an  operational  life  of  6  years, 
performing  at  least  2  missions  in  addition  to  the  first  mission  once 
the  necessary  modifications  and  maintenance  work  have  been  completed. 

The  second  mission  will  be  an  atmospheric  mission.  In  this  case,  the 
satellite  will  be  required  to  remain  at  altitudes  of  about  130  km  for 
approximately  20  hours,  during  which  time  scientific  data  will  be 
collected. 

The  third  mission,  like  the  first  one,  will  be  an  electrodynamic 
mission.  The  objective  in  this  case  will  be  to  conduct  new  experiments 
and  to  implement  and  verify  the  results  of  certain  experiments 
performed  during  the  first  mission. 

The  scientific  experiments  must  be  compatible  with  the  design  of  the 
satellite,  the  expected  operating  conditions  for  each  mission  and  the 
resources  provided  by  the  satellite. 

Special  Technical  Characteristics  of  the  Satellite 

The  technical  characteristics  of  the  satellite  have  been  defined  by  the 
study  for  phase  B  and  the  bridging  phase.  These  characteristics  are 
necessary  to  satisfy  the  following  conditions: 

-“To  give  the  satellite  a  high  degree  of  operational  flexibility; 

--To  satisfy  the  interface  requirements  with  the  satellite's  release 
and  recovery  system  (deployer),  which  is  now  being  constructed  by 
Martin  Marietta  Aerospace  ( ; 

--To  satisfy  the  interface  requirements  with  the  space  shuttle; 

--To  provide  a  space  platform  with  capabilities  that  will  offer 
scientists  a  wide  range  of  possibilities  for  experiments  over  a  broad 
spectrum. 

The  following  paragraphs  give  a  description  of  the  most  important  units 
in  the  system.  The  satellite  is  spherical  in  shape  and  has  a  diameter 
of  1.6  meters.  It  consists  of  3  modules  which  have  basically 
diversified  functions  and  which  can  be  integrated  separately. 

a)  Service  module. 

This  has  the  following  capabilities: 

--To  supply  the  electrical  power  necessary  to  perform  the  mission; 

--To  check  the  temperature  of  the  various  on-board  subsystems,  sending 
the  telemetering  data  to  the  space  shuttle  and  the  POCC  (Payload 
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Operation  Control  Center); 

— To  receive  telecommands  from  the  space  shuttle/POCC; 

--To  handle  the  on-board  operational  and  scientific  data; 

— To  calculate  and  control  the  satellite  attitude  during  the  various 

stages  of  the  mission, 
b)  Propulsion  module. 


The  functions  of  this  module  are  the  following: 


— To  control  the  attitude  of  the  satellite; 

--To  effect  satellite  rotation,  controlling  such  rotation;  ,  . 

--To  create  the  necessary  tension  in  the  tether  so  that  the  d^^  c 
operations  for  release  and  recovery  of  the  satellite  by  the  shuttle 
can  be  performed.  At  an  overall  system  level,  these  functions  are  of 
vital  Importance. 


c)  Module  for  scientific  load. 

The  functions  of  this  module  are  the  following: 

— To  house  the  instrumentation  necessary  for  the  scientific  experiments 

which  are  to  be  conducted;  .  j  c _ 

— To  supply  power  to  the  various  scientific  loads  and  acquire  data  from 

them. 

The  main  subsystems  of  which  the  satellite  is  composed  (structure, 
power  supply,  data  handling,  telemetering  and  remote  control,  attitude 
control,  propulsion)  have  been  designed  to  provide  the  requisite  system 
capabilities.  These  are  the  following: 


—Total  weight:  500  kg; 

—Electrical  power:  Ag-Zn  batteries  with  a  minimum  rated  power  of  7bOU 
Whr  during  the  entire  operational  phase  of  the  mission; 

--Data  handling/ telemetering/ remote  control:  32  Kbytes  -  16  Kbits  -  2 


Kbits ; 

--Attitude:  attitude  control  capability  of  3  degrees,  measurement 

accuracy  of  1  degree  (in  real  time)  and  0.3  degrees  (following 
ground-based  processing); 

--Propulsion  system:  total  thrust  of  32,000  N.s.; 

--Allocation  for  scientific  load:  66  kg. 


1.4  Description  of  Activity 

The  TSS  program  is  divided  into  the  following  phases: 
--Phase  B  and  bridging  phase 


43 


The  studies  for  phase  B  and  the  bridging  phase  were  conducted  in 
1983-84  by  Aeritalia,  which  acted  as  prime  contractor.  At  the  end  of 
these  two  phases,  the  following  objectives  had  been  achieved: 

--Definition  of  the  satellite  configuration; 

--Freezing  of  the  system,  subsystem  and  ground  testing  equipment 
specifications; 

--Completion  of  the  dynamic  and  technological  support  studies; 
--Definition  of  the  programs  for  quality  control,  configuration, 
development  and  testing; 

--Final  definition  of  the  design. 

These  studies,  therefore,  defined  the  final  configuration  of  the 
satellite,  the  technical  characteristics  of  the  satellite,  and  the 
total  package  of  work  necessary  for  development  of  the  subsequent 
stages  of  the  program. 

The  technical  results  obtained  from  the  studies  for  phase  B  and  the 
bridging  phase  were  then  submitted  to  the  partner  in  the  program,  NASA, 
and  to  the  Martin  Marietta  Aerospace  for  approval,  in  order  to  check 
the  interfaces  and  joint  operating  capabilities  of  the 
satelllte/deployer/ shuttle. 

Phase  C/ 1 

At  the  end  of  the  bridging  phase,  work  started  on  construction  of  the 
satellite  and  the  associated  ground  testing  equipment.  This  was  done 
under  a  contract  drawn  up  for  phase  C/1  between  the  CNR  and  Aeritalia 
(acting  as  prime  contractor),  effective  from  November  1985  and  lasting 
for  13  months  (ending  in  December  1986). 

During  this  phase,  detailed  designs  were  produced  for  the  most  critical 
subsystems  and  units,  a  final  definition  was  produced  of  the  overall 
design  of  the  system,  the  subsystems  and  the  ground  testing  equipment 
and,  finally,  the  construction  drawings  for  the  satellite  were 
completed. 

In  addition,  negotiations  were  conducted  and  agreement  was  reached  on 
the  proposed  work  for  the  next  phase  of  the  program. 

Phase  C2/D 

This  phase  will  start  in  January  1987,  covering  the  work  necessary  to 
construct  the  satellite  and  prepare  it  for  delivery  (December  1987). 

Two  models  will  be  developed  (STM,  EM)  (Structure/Temperature  Model, 
Electrical  Model).  Two  satellite  deployer  interface  simulators,  one 
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flight  unit,  and  the  related  ground  testing  equipment  will  also  be 
developed. 

Subsequent  phases 

In  order  to  finalize  and  complete  the  program,  including  the  launching 
phase,  certain  work  will  have  to  be  done  after  the  satellite  has  been 
constructed,  accepted  and  delivered  to  the  CNR.  The  work  needed,  which 
will  mainly  involve  the  technical  support  for  the  integration  an 

checking  operations  in  the  United  States,  will  be  defined  during  phases 
Cl  and  C2/D. 

1.5  Status  of  the  Program  and  Planning 

The  Tethered  program  is  now  in  the  phase  of  construction  of  the 

satellite  for  the  first  mission.  The  contract  for  phase  Cl  has  been 
drawn  up  with  Aeritalia  as  prime  contractor.  Under  the  terms  of  the 
contract,  Aeritalia  undertakes  to  construct  and  deliver  the  satellite, 
whereas  funding  is  limited  to  the  levels  of  financing  presently 
available. 

--Work  completed 

--Study  and  preliminary  design  (phase  B); 

--Definition  and  design  (bridging  phase); 

--Detailed  design  of  the  system,  subsystems  and  related  ground 
testing  equipment; 

--Analysis  of  the  system  and  subsystems; 

— Project  Requirement  Review  and  Preliminary  Design  Review  of  the 

satellite  and  satellite  subsystems; 

--Project  Requirement  Review  and  Preliminary  Design  Review  of  the 

integrated  TSS  system  (deployer  and  satellite); 

— Safety  Reviews  for  phase  "0"  and  "1"  with  NASA; 

— Preliminary  definition  of  operational  activity  before,  during  and 
after  the  mission. 

— Work  in  progress 

--Issuing  of  the  construction  drawings  and  assembly  procedures  for 
he  satellite  models; 

--Purchase  of  materials,  parts  and  components; 

--Construction  of  the  satellite  subsystems; 

--Design  of  the  mechanical  and  electrical  simulators  for  verifying 
the  interface  with  the  deployer; 

--Definition  and  planning  of  test  activity. 
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Work  to  be  done 


Phase  Cl 

““Critical  Design  Review  of  the  satellite; 

“"Critical  Design  Review  of  the  TSS  (deployer  and  satellite); 
““Construction  of  the  mechanical  and  electrical  simulators; 

““Delivery  of  experiments  for  integration  on  the  satellite; 
““Preparation  of  the  engineering  model. 

Phase  C2/D 

““Construction  of  the  ground  equipment  and  related  software  for 
satellite  control  during  the  mission; 

““Construction  and  testing  of  the  structural  model; 

““Integration  of  the  experiments  on  the  flight  unit; 

““Construction  and  testing  of  the  flight  unit. 

Work  to  be  done  in  subsequent  phases 

““Operations 

This  involves  the  technical  support  for  the  following  areas  of 
activity: 

““Delivery  of  the  satellite,  test  equipment,  and  related  software  to 
Martin  Marietta  Aerospace  for  the  integrated  tests  with  the  deployer; 
““Integrated  tests  of  the  satellite/deployer/shuttle  at  the  Kennedy 
Space  Center; 

““Preparatory  operations  for  the  launch; 

-“Launch; 

““Analysis  and  evaluation  of  the  in-flight  capabilities  of  the 
satellite  and  the  scientific  results; 

““Software  and  Payload  Operation  Control  Center  (POCC). 

In  parallel  with  phase  C/D,  the  software  requirement  for  ground  control 
of  the  satellite  and  core  equipment  has  to  be  defined,  incorporated, 
and  checked.  Technical  specifications  for  the  software  also  have  to  be 
developed  and  applied,  so  that  the  values  of  specific  data  on  satellite 
behavior  can  be  determined  extremely  accurately. 

— Planning 

The  planning  shown  below  covers  the  present  contractual  commitments. 
It  makes  no  allowance  for  the  new  developments  which  have  emerged  since 
the  Challenger  incident.  This  planning  is  to  be  revised  on  the  basis 
of  the  new  launching  schedule  which  will  be  defined  by  NASA. 
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--Construction  simulators  (mechanical  and  electrical) 
--Completion  of  phase  Cl  (engineering  model) 
--Delivery  of  experiments  for  integration 
--Phase  C2/D  (structural  model,  flight  unit)  Jan 
— Operations 
— Software  POCC 

--Evaluation  of  in-flight  behavior  Oct 

— First  mission 


cal)  Nov  1986 
Dec  1986 
Jan  1988 
Jan  1987/Mar  1988 
Jan  1988/Dec  1988 
Apr  1986/Oct  1987 
Oct  1988/Mar  1989 
Sep  1988 


As  things  stand  today,  the  most  probable  date  for  the  first  mission  is 
in  the  second  half  of  1989. 

1.6  Financial  Situation 

The  table  below  shows  the  cost  of  the  activities  listed  above: 

Table  3 


(1)  FfilGf;.  (2)  FftSI 


(3)  TOTALI  TOT.FIv-OG  <  1935  1985  1984  1987  1983  1989  1990  1991  >1991 


)  Tn>£Ii£D  120.83 

8  ♦  HODGIMG  10.05 

C/1  50.00 

C/2  0  04.00 

(4)  DITEGR.+OraAnOHI  8.00 

SOnWRE  POCC.  3,00 

EGSE  3.78 


22.00  20.00 


1,00  2.0 
3.78 


1 .  Program 

2 .  Phases 


3.  Totals 

4.  Integration  +  Operations 


2 .  Core  Equipment 
Introduction 

The  main  task  of  the  core  equipment  system  of  the  TSS  is  to  provide  a 
general,  practical  facility  and  one  which  is  absolutely  essential  for  a 
vast  range  of  scientific  and  technological  experiments.  These 
experiments  can  be  conducted  either  on  the  satellite  or  on  the  pallet 
of  the  TSS.  The  pallet  is  located  on  board  the  orbiter. 

In  particular,  it  will  be  possible,  on  electrodynamic  missions,  to 
control  the  electrical  potential  of  the  satellite  and  the  flow  of 
current  produced  by  means  of  the  tether  between  the  satellite  and  the 
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orbiter  as  a  result  of  the  electromagnetic  field  guaranteed  by  the 
movement  of  the  TSS  through  the  geomagnetic  field.  This  function  is  of 
fundamental  importance  for  operation  of  the  electromagnetic  tether.  It 
is  also  essential  for  almost  all  scientific  experiments  in  space  plasma 
physics  and  the  electrodynamic  phenomena  utilized  by  the  TSS. 

The  core  equipment  is  a  standard  facility  of  the  TSS.  It  has  the 
following  functions; 

--To  increase  the  operational  capabilities  of  future  missions  by 
satisfying  the  requirements  of  specific  scientific  experiments  (such 
as,  for  example,  gravimetric  studies)  on  the  basis  of  the  information 
acquired  by  the  dynamic  package; 

— To  provide,  by  means  of  the  electrodynamic  subsystem,  operational 
support  for  controlling  "tether  current-voltage,"  characterized  by 
extremely  high  flexibility  for  the  integration  of  the  individual 
electrodynamic  experiments  by  the  principal  Investigator  (PI). 

It  is  obvious  that  the  major  contribution  made  by  Italy  to  the 
development  of  the  core  equipment  represents  a  great  opportunity  in 
terms  of: 

--Participation  at  systems  level  in  the  TSS,  specifically  for 

electrodynamic  missions; 

--Acquisition  by  Italian  industry  of  a  specific  background  in  one  area 
of  technology  which  is  not  very  highly  developed  in  Europe  and  which 
has  great  potential  for  future  applications; 

--Practical  participation  in  the  development  of  specific  technologies 
for  the  space  stations  of  the  future;  these  technologies  include  the 
generation  of  electrical  power  or  of  corrective  forces  for  the 
attitude  makeup. 

2.1  Participation  by  Industry 

The  following  companies  have  been  assigned  responsibility  for  phase  A 
(definition)  of  the  core  equipment  program: 

Aeritalia: 

Fiar: 

Laben : 

Valf ivre: 

CISE: 


prime  contractor,  responsible  for  the  system; 
high  voltage  power  supplier  with  low  output  current; 
operational  switches  and  motors,  electronics  of  the 
electron  generator,  data  handling,  system  integration; 
electron  generator; 

system  research  for  the  accelerometer  package. 
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2.2  Technical  Characteristics  of  the  Core  Equipment 
The  core  equipment  consists  of  the  following  two  units: 

1.  Dynamic  package  (located  on  the  satellite  of  the  TSS}} 

2.  Electrodynamic  subsystem  (located  on  the  satellite  and  on  the 
pallet) . 

The  first  unit  consists  of  special  instrumentation  (3  axis  gyros  and  3 
axis  accelerometers)  which  are  used  to  define  the  djmamic  environment 
to  which  the  satellite  is  exposed  during  the  mission.  The  second  unit 
is  required  for  conducting  the  electrodynamic  experiments  and,  in 
particular,  the  generation  of  electricity  and  of  forces  for  the  control 
of  orbit.  The  basic  instrumentation  of  the  second  unit  is  an  electron 
generator  with  state  of  the  art  technical  and  technological 
characteristics . 

2.3  Description  of  Activity 

The  principle  objective  of  phase  A,  which  was  completed  in  May  1985, 
was  to  analyze  the  system  configuration  and  requirements.  The 
definition  study  also  identified  the  critical  areas,  which  essentially 
involve  the  technical  characteristics  of  the  electron  generator. 

Because  of  the  critical  nature  of  the  planning  schedule  of  the  TSS 
program,  and  in  order  to  respect  the  joint  commitments  with  NASA,  it 
was  decided  to  include  the  basic  work  of  phase  B  in  phase  C/D.  As  a 
result  of  this,  the  main  objectives  of  phase  G/D  are  the  following: 

--Systems,  subsystems  and  GSE  specifications; 

--Programs  for  quality  control,  configuration,  development  and  testing; 
--Final  definition  of  the  design; 

— Issuing  of  the  construction  drawings; 

--Purchase  of  materials,  parts,  and  components; 

— Construction  of  the  subsystems  and  units; 

--Tests  for  verification,  acceptance,  and  final  testing. 


It  must  also  be  emphasized  that  phase  C/D,  already  critical  because  of 
factors  inherent  in  this  phase,  is  made  even  more  critical  because  of 
the  technical  characteristics  required  of  the  electron  generator, 
characteristics  which  have  not  yet  been  implemented  at  an  international 
level . 


■r 
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Guarantees  must  also  be  given  for  the  following  work: 


Operations 

““System  testing  on  the  premises  of  Martin  Marietta,  Denver; 
-“Integration  and  testing  of  the  system  on  board  the  shuttle; 
““Operational  phases  of  the  mission; 

““Post“operation  phases,  for  example,  up  until  3  months  after  the 
mission. 

2.4  Status  of  Program  and  Planning 

The  study  for  phase  A  was  completed  in  May  1985.  The  schedule  for  the 
work  necessary  for  completion  of  the  core  equipment  program  is  given 
below.  This  schedule  is  subject  to  modification  as  a  result  of  NASA's 
revised  launching  schedules. 

““Completion  of  the  simulator  for  shuttle  interface  Feb  1987 

““Completion  of  phase  (B)  -  C/D  Dec  1987 

““Operations  Jan  1988/Dec  1988 

““First  mission  Sep  1988 

In  the  light  of  the  Challenger  incident,  the  comments  made  regarding 
the  Tethered  program  also  apply  to  the  core  equipment  program. 

2.5  Financial  Schedule 

The  table  below  shows  the  costs  for  the  work  described  above: 

Table  4 


(1)  PWW<.  (2)  F.ASI  (3)  TOTAQ  TOT.FI^OG  <  1985  1985  1986  1987  1988  1989  1990  1991  >1991 


C0F£  EQUIP®(T 
•  (^0  FASEA 
i^)  FASEC/D 


25.10 

.70 

2^.70 


.70 

11.01  13.70 


Key: 


1 .  Programs 

2 .  Phases 

3.  Totals 


4 .  Phase  A 

5.  Phase  C/D 
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3.  Economic  and  Financial  Analysis  (TSS  -  Gore  equipment) 

In  the  course  of  phase  B  and  the  bridging  phase,  NASA  and  the  NSP 
identified  the  critical  areas  on  the  basis  of  a  definition  the 

interface  data  between  the  deployer  and  the  satellite  (responsibili  y 
of  NASA)  which  gave  values  that  were  higher  than  those  intiaiiy 

estimated. 


Another  critical  area  was  found  to  be  the  interface  functions  between 
the  shuttle  and  the  satellite.  In  addition  to  this,  NASA  and  the  NSP 
have  had  to  cope  with  the  emergence  of  operating  requirements  that  were 
more  restrictive  than  those  originally  estimated  ^d,  as  such,  meant 
that  it  was  necessary  to  carry  out  design  modifications  both  to  the 
deployer  and  to  specific  subsystems  of  the  satellite. 


From  the  results  of  the  detailed  design  produced  by  the  work  of  phase  B 
and  the  bridging  phase,  it  was  seen  that  it  would  be  necessary  to 
develop  a  more  complex  system  than  the  one  originally  envisaged.  The 
main  reason  for  this  was  that  it  was  essential  to  guarantee  high  levels 
of  control  and  reliability  that  would  eliminate  any  possibility  ot 
danger  to  either  the  shuttle  or  the  astronauts  during  the  phases  of 
release  and  recovery  of  the  tethered  satellite,  as  these  are  delicate 
phases  and  ones  which  had  never  been  tested  before  this  time.  For 
these  reasons,  the  cost  of  the  program  reflects  a  number  of  technical 
and  scientific  requirements  agreed  upon  by  NASA  and  the  NSP;  these 
requirements  produced  a  more  complex  and  more  costly  satellite 
configuration  than  originally  foreseen.  What  we  must  remember  is  that 
no  previous  experience  with  tethered  satellites  exists  and  tha  ecause 
of  this,  a  number  of  completely  new  problems  and  technical 
complications  arose  which  had  to  be  dealt  with  and  solved  during  t  e 
design  phase.  In  response  to  this  development,  CIPE  issued 
authorization  on  1  August  1985  for  CNR  to  make  the  necessary 
adjustments,  effective  from  1985,  in  the  allocation  of  available 
financial  resources  in  order  to  meet  the  new,  increased  requirements 
which  had  come  to  light  for  the  TSS  program. 


These  new  requirements  are  reflected  in  the  financial  planning  schedule 
for  phases  C/1  and  C/2D  of  the  TSS  program  which  is  given  in  table  1.2. 

The  entries  for  phases  C/1  and  C/2D  are  sums  that  have  been  agreed  upon 
and  are  therefore  final.  The  amount  shown  for  EGSE  [Electronic  Grotmd 
Support  Equipment]  reflects  the  offer  made  by  Aeritalia  and  is 
therefore  to  be  regarded  as  a  maximum  amount  that  will  not  be  exceeded. 
It  can  be  seen  that  the  costs  for  "Operations"  refer  to  the  technical 
support  of  industrial  personnel  for  the  TSS  systems  activity  schedul^ 
to  take  place  in  the  United  States  (Martin  Marietta  and  NASA)  in  1988. 
This  support  work  also  includes  the  work  required  in  the  3  months 
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following  the  mission  (October,  November,  December  1988).  The  costs 
for  ”POCC’*  [Payload  Operation  Control  Center]  and  "Evaluation  of 
Behavior"  mainly  concern  the  definition,  development,  and  testing  of 
the  software  necessary  for  control  of  the  satellite-core  equipment 
during  the  mission  and  for  determining  specific  flight  engineering  data 
with  the  high  degree  of  accuracy  required  for  the  TSS  mission.  The 
entry  "Tether  Refurbishment"  consists  of  the  cost  of  the  work  hours 
associated  with  the  3  missions  (2.0)  and  the  value  of  the  material 
(15.0)  constituting  a  credit  line  which  can  be  managed  by  the  CNR 
through  a  controlled  cost  contract. 

The  estimated  expenditure  for  phases  (B)  -  C/D  for  the  core  equipment 
program  are  higher  than  the  estimate  submitted  to  CIPE  in  1983. 

The  main  reasons  for  this  increase  are  the  following: 

--Following  joint  meetings  between  NASA  and  the  NSP,  it  became  evident 
that  it  was  necessary  to  upgrade  the  technical  and  scientific 
characteristics  of  the  electron  generator  in  order  to  bring  them  into 
line  with  top  international  standards.  This  will  create  significant 
advantages  in  both  scientific  terms  and  in  terms  of  application  in 
very  low  frequency  communications,  as  well  as  in  relation  to  future 
developments  in  space  stations; 

--Difficulties  concerning  the  availability  of  fully  developed 
subsystems  which  could  be  applied  directly,  as  these  were  less 
readily  available  than  had  been  envisaged. 

The  "Operations"  entry  is  to  be  regarded  as  accounted  for  in  the  same 
entry  for  the  tethered  satellite,  since  the  technical  support  personnel 
can  satisfy  the  requirements  of  both  programs  (since  one  and  the  same 
company  is  responsible  for  both  the  TSS  and  the  core  equipment 
program) . 

The  costs  specified  in  this  proposed  revision  make  no  allowance  for  the 
possibility  of  major  delays  caused  by  changes  in  the  NASA  launching 
schedule. 


52 


Iris/EGSE  [Electronic  Ground  Support  Equipment] 


1 . 1  Introduction 

The  Iris  system  forms  one  of  the  stages  of  orbital  propulsion 
integrated  in  NASA's  STS  (Space  Transportation  System).  These  stages 
are  necessary  for  transfer  of  the  payloads  for  the  initial  stationary 
orbit  and  the  final  orbit  required  for  the  mission. 

The  Iris  is  a  completely  Italian  design,  utilizing  innovation  and 
advanced  technology  and  exploiting  the  experience  of  some  of  t  e 
foremost  companies  in  this  sector  in  Italy,  such  as  Aeritalia, 
Snia/Bpd,  Laben,  Fiar  and  Microtecnica. 

The  special  features  of  the  Iris  can  be  summarized  as  follows: 

—A  program  which  is  closely  "integrated"  with  NASA's  Space 
Transportation  System  (STS),  both  from  a  technical  point  of  view  and 
in  opLational  terms.  This  program  will  enable  Italian  industry  to 
acquire  in-depth  knowledge  of  aspects  that  are  totally  new  in  Europe; 
--This  is  the  first  time  that  a  complete  orbital  propulsion  system 
using  an  advanced  rocket  motor  and  fitted  with  all  the  equipment 
necessary  for  the  operations  listed  below  has  been  produced  in  Italy, 

--Transportation  of  the  STS  in  the  hold; 

--Automatic  control  of  operation  of  the  on-board  units,  insuring 
correct  functioning  of  these  units; 

--Spin  stabilization; 

--Protection  from  solar  radiation; 

--Release  of  the  propulsion  stage  from  the  shuttle; 

--Control  of  nutation;  _  , 

--Start-up  of  the  motor  and  release  of  the  propulsion  stage  from  the 

— Once°the  Iris  system  has  been  constructed  and  "tested"  on  the  basis 
of  its  first  flight,  it  will  be  possible  to  utilize  and  market  this 
system  for  niunerous  missions  at  both  a  national  and  international 

level . 

The  Iris  was  designed  to  satisfy  the  requirements  of  the  category  of 
satellites  which  have  a  mass  of  between  450  and  900  kg,  since  the 
American  "upper  stages"  (PAM  D-1  and  PAM  D-2)  are  designed  for  use  on 
satellites  with  a  minimum  mass  of  1000  kg  and  are  therefore  unsuitable 
for  these  smaller  satellites. 
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The  Iris  is  composed  of  two  modules  with  essentially  diversified 
functions.  These  modules  are  the  ASE  (Airborne  Support  Equipment) 
module,  which  can  be  reutilized,  and  the  ISS  (Iris  Spinning  Stage) 
propulsion  module. 

The  ASE  module,  which  will  be  installed  in  the  hold  of  the  shuttle, 
guarantees  all  the  functions  needed  for  transportation  and  for 
preparation  for  the  release  and  launching  of  the  ISS  module  and  its 
payload . 

In  turn,  the  ISS  module  is  equipped  with  all  the  subsystems  required 
for  flight  assistance  and  stabilization  of  the  stage  and  passenger 
satellite  up  to  start-up  of  the  solid  propellant  motor  (which  occurs  45 
minutes  after  release  from  the  shuttle  when  the  perigee  is  reached)  and 
release  of  the  payload. 

The  technologies  utilized  for  the  design  of  the  motor  are  of  particular 
significance.  This  is  the  most  advanced  motor  available  at  a  European 
level  (EBM  [electron  beam  machining]  configuration  and  with  a  Kevlar 
casing).  In  addition,  it  will  be  possible  to  develop  this  motor 
further  and  to  use  it  as  an  apogee  motor  for  satellites  in  the  Ariane  5 
class . 

Technically  advanced  design  criteria  have  also  been  applied  to  the 
development  of  the  structure  of  the  "cradle"  of  the  ASE  module  and  its 
mechanisms,  as  well  as  to  the  development  of  the  "spinning  table," 
whose  dimensions  and  characteristics  are  unsurpassed  in  Europe. 

No  less  sophisticated  are  the  designs  of  the  on-board  avionics  and  of 
the  electricity  supply  systems. 

1.2  Participation  by  Industry 

The  orders  awarded  to  Industry  for  this  program  are  described  below; 

--Aeritalia:  prime  contractor  for  the  ASE  (Airborne  Support  Module) 

and  for  systems  activity;  responsible  for  the  structural  and 
temperature  control  subsystems; 

--Snla/Bpd;  prime  contractor  for  the  ISS  (Iris  Spinning  Stage) 
propulsion  module;  responsible  for  the  SRM  [solid  rocket  motor] 
perigee  motor  and  for  the  nutation  control  subsystem; 

--Laben:  on-board  data  handling  subsystems,  electronics  for  nutation 

control  and  the  equipment  for  the  electronic  ground  support  equipment 
(EGSE); 

--Fiar:  responsible  for  the  electricity  supply  subsystems  (including 

the  distribution  and  control  system); 

--Microtecnica:  responsible  for  development  of  the  "spinning  table" 

subsystem. 
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1.3  Contractual  Position 

The  contractual  position  for  the  Iris  program  is  given  below  (the  costs 
are  shown  in  billions  of  lire  calculated  at  end- 1985  prices): 


Phase 

Description 

Launch 

Booking  of  launch 

B 

Telemetering 

B1 

Prel,  design 

B2 

Design 

Cl 

Development  ASE 

Cl 

Development  ISS 

C2/D 

Construction  ASE 

C2/D 

Construction  ISS 

Contractor 

Cost 

NASA 

0.12 

BPD 

0.13 

BPD 

3.84 

AIT 

9.22 

AIT 

27.77 

BPD 

22.75 

AIT 

59.33 

BPD 

36.81 

1.4  Status  of  the  Program 

The  program  now  is  in  the  construction  phase  (C2/D).  The  terms  of  the 
two  contracts  stipulated  for  this  phase,  with  Aeritalia  and  Snia/Bpd  as 
the  prime  contractors,  mean  that  these  two  companies  are  committed  to 
supplying  the  flight  prototypes,  whereas  the  contractual  commitments  of 
the  CNR  are  based  on  the  financial  resources  available  for  the  years 
1986,  1987  and  1988. 

1.4.1  Work  Completed 


--Construction  design  of  the  subsystems; 

--System  analysis; 

--Construction  of  the  "bread-boards"  of  the  critical  units; 
--Construction  of  the  complete  mock-ups  of  the  ASE  and  ISS; 
-Construction  of  the  units  of  the  Structure/Temperature  Model  and  the 

--First  series  of  STS  interface  tests  at  NASA- JSC  (SAIL  tests); 
--"Booking"  of  the  environmental  testing  equipment  (European 
coordinated  facilities); 

--Definition  of  all  the  operational  programs;  \  j:  u 

—Construction  of  the  MGSE  (Mechanical  Ground  Support  Equipment)  of  the 

ISS  • 

--Construction  of  all  the  equipment  necessary  for  manufacturing  the 
mechanical  components; 

--Construction  of  the  EGSE-OCOE  [Electronic  Ground  Support  Equipment  - 
Overall  Check-Out  Equipment];  SCOE  [special  check-out  equipment]  at 
an  advanced  stage  of  construction; 
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--Completion  of  purchasing  of  the  electronic  and  standard  flight 
components ; 

Successful  completion  of  the  safety  reviews  for  phases  "0"  and  "1" 
with  NASA. 


1.4.2  Planning 


According  to  the  present  contractual  position,  the  main  milestones  in 
the  program  are  the  following: 


— Start  of  phase  C2/D 

--STM  (Structure/Temperature  Model)  available 
— Completion  of  testing  of  the  STM 
--Electrical  models  of  the  ASE  and  ISS  available 
— Completion  of  testing  of  the  system  electrical  models 
— ASE  and  ISS  flight  prototypes  available 
— Completion  of  testing  of  the  system  flight  prototypes 
--Delivery  of  flight  prototypes  with  active  motor 
— Length  of  launching  campaign 
— Launch  date  for  the  Lageos  mission 


Feb 

1986 

Jul 

1986 

Jul 

1987 

Dec 

1986 

Feb 

1987 

Jul 

1987 

Feb 

1988 

Jun 

1988 

3-5  months 

2  Nov 

1988 

The  above  schedule  makes  no  allowance  for  any  possible  changes  which 
might  occur  in  the  scheduled  launching  dates  as  a  result  of  the 
Challenger  incident.  Prior  to  this  incident,  an  agreement  had  been 
reached  with  NASA  whereby  the  Italian  Iris  system  was  to  be  considered 
an  Integral  part  of  the  launch  capacity  of  the  space  shuttle,  on  an 
equal  level  with  the  American  PAM-D  propulsion  stages.  On  the  basis  of 
this  agreement,  the  documentation  necessary  for  defining  and  freezing 
all  the  standard  technical  and  operational  interfaces  between  the  Iris 
and  the  STS  is  now  at  an  advanced  stage  of  definition  on  a  joint  basis 
between  NASA  and  the  NSP. 


The  first  Iris  mission  is  scheduled  for  the  launching  of  the  Italian 
satellite  Lageos  II  into  a  transfer  orbit  (an  apogee  of  approximately 
600  km).  This  mission  forms  part  of  a  NASA-CNR  memorandvim  under  which 
NASA  undertakes  to  supply,  with  no  financial  coimnitment  on  the  part  of 
the  Italians,  all  the  launching  services  relating  to  utilization  of  the 
space  shuttle. 

The  second  Iris  mission  is  scheduled  for  the  launching  of  the  other 
Italian  scientific  satellite,  the  SAX.  The  mission  of  this  satellite 
requires  an  extremely  low,  quasi -equatorial  orbit. 

Given  the  characteristics  of  the  Iris,  there  appears  to  be  considerable 
potential  for  use  of  this  system  in  programs  of  other  countries  which 
provide  for  development  of  scientific  satellites  with  a  weight  that  is 
compatible  with  the  capabilities  of  the  Italian  stage.  All  this. 
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however,  will  depend  on  whether  or  not  NASA  modifies  its  commercial 
policy  covering  use  of  the  shuttle. 

The  price  factor  should  make  utilization  of  a  system  such  as  the  Iris 
particularly  attractive.  Indeed,  the  size  of  the  system  (the  Iris 
occupies  one-eighth  of  the  total  available  length  of  the  cargo  bay  of 
the  shuttle  or,  in  other  words,  20  percent  less  space  than  the 
comparable  American  system,  PAM  D-1)  means  that  the  cost  of  placing  the 
Iris  and  its  satellite  into  a  stationary  orbit  using  the  STS  is  lower 
than  with  any  other  upper  stage  available  on  the  market. 

Specific  initiatives  are  planned  for  the  near  future  for  more  effective 
promotion  and  marketing  of  the  Iris. 

There  is  also  considerable  interest  in  working  with  the  ESA  to 
determine  whether  it  will  be  possible  to  utilize  the  Iris  as  a  fourth 
stage  Ariane  for  scientific  missions  requiring  specific  orbits. 


2.  EGSE  National  Standards 


A  set  of  electronic  groxuid  support  equipment,  based  on  the  ESA 
standards  adopted  at  a  European  level,  have  been  designed  and  developed 
as  part  of  the  Iris  program.  By  choosing  these  standards,  it  is 
possible  to  do  the  following: 


-To  utilize  expertise  acquired  by  ESA  in  this  sector  over  recent  years 
to  construct  a  system  suitable  for  a  variety  of  national  programs; 
--To  use,  with  the  appropriate  modifications,  the  EGSE  software 

developed  by  ESA;  .  , , .  j-  „ 

--To  guarantee  a  high  degree  of  operational  flexibility  for  the  various 
units,  making  these  interchangeable  to  a  very  great  extent; 

--To  rationalize  training  of  personnel  and  maintenance  activity; 

--To  increase  the  extent  to  which  the  various  parts  of  the  EGSE  can  be 
reutilized  in  the  various  programs  of  the  plan. 


During  1985,  the  design  and  production  of  the  EGSE  standards  for  the 
Iris  was  basically  concluded  with  the  completion  of  the  first  set  of 
OCOE  (Overall  Check-Out  Equipment). 


2.1  Contractual  Position 

The  contracts  awarded  for  the  EGSE  program  are  the  following  (the  costs 
are  shown  in  billions  of  lire  calculated  at  end-1985  prices). 


Phase 

B/C 


Description 

Construction 


Contractor 

Laben 


Cost 

5.30 


57 


3.  Additional  Testing  of  an  Iris  Motor  in  a  Lageos  Configuration 

Launching  of  the  Lageos  satellite  into  orbit  requires  the  use  of  an 
Iris  motor  with  a  propellant  weight  25  percent  lower  than  the  nominal 
weight. 

In  order  to  conduct  more  reliable  and  exhaustive  testing  of  the  Iris 
motor,  additional  testing  is  required  (5. a)  in  ground  simulation.  The 
estimated  cost  of  this  testing  is  1.5  billion  lire,  to  be  spent  within 
1986. 


4.  Financial  Schedule 

The  financial  schedule  for  development  of  the  global  Iris/EGSE  program 
is  given  below: 

Table  5 


(1)  (2)  FASI  (3)  TOT/O  TOT.FtOG  <  1985  1985  1986  1987  1988  1989  1990  1991  >1991 


B  ^  Cl 

63*83 

63*83 

ASE 

59.33 

37*72 

ISS 

36*81 

22.81 

EG3E 

5.30 

5*30 

fmt  MOTORE 

1.50 

1.50 

Key: 

1 .  Programs  3 .  Totals 

2.  Phases  4.  Test,  motor 
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5.  Economic  and  Financial  Analysis 

The  overall  financial  schedule  for  the  Iris  program  includes  entries 
whcih  have  been  revised  to  allow  for  increase  in  the  cost  of  labor  and 
materials. 

With  respect  to  the  funding  provided  under  the  1984-88  plan,  it  can  be 
seen  that  the  costs  effectively  sustained  for  phase  CD,  for  example, 
4.69  billion  lire,  were  higher  than  the  original  figure. 

The  reasons  for  this  are  the  following: 

—Inclusion  in  the  Iris  development  program  of  Iris-orbiter  interface 
testing  to  be  conducted  in  the  SAIL-NASA  test  facilities. 

-Increase  in  the  cost  of  using  the  ESTEC  facilities  for  conducting 
environmental  testing  of  the  Iris  system; 

-Increase  in  the  cost  of  the  ASE/ISS  and  ISS/Payload  separation 
systems  supplied  by  McDonnel  Douglas. 


Lageos-II 

1 .  Introduction 

The  Lageos-II  program,  which  consists  of  the  construction  of  a  passive 
spherical  satellite  encased  in  426  reflective  optical  prisms,  is  now  in 
the  development  phase.  This  satellite  will  be  used  to  obtain  extremely 
precise  measurements  of  the  earth's  movement  in  real  time  and  of  the 
gravitational  field,  using  the  laser  ranging  technique  from  ground 
stations. 

Not  only  is  the  construction  of  the  Lageos  satellite  of  great 
importance  for  the  geophysics  community  all  over  the  world,  but  it  will 
also  represent  the  first  payload  for  testing  of  Italy's  Iris  propulsion 

system. 

The  Memorandum  of  Understanding  signed  by  NASA  and  the  CNR  on  7  March 
1984  established  the  terms  of  cooperation  for  this  program.  On  the 
basis  of  this  memorandum,  the  Lageos  mission  is  scheduled  to  take  place 
by  November  1988,  and  will  be  launched  by  the  shuttle  at  no  expense  to 
Italy. 


2.  Contractual  Position 

The  study  phase  of  the  program,  which  was  directed  by  Aeritalia, 
started  in  1983.  The  C/D  phase  was  initiated  in  August  1985  and  is 
governed  by  a  special  contract  whereby  the  flight  tmit  and  spare  parts 
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are  to  be  delivered  at  a  distance  of  33  months  from  the  date  of  signing 
of  the  contract. 

The  C/D  phase,  which  involves  testing  and  construction  of  the  system, 
is  now  in  its  sixth  month.  A  start  has  also  been  made  on  the  detailed 

design  work  and  some  of  the  drawings  for  this  have  been  issued. 

Purchasing  of  materials  has  begun  and  the  construction  of  hardware  has 
started.  Construction  of  the  mock-up  of  the  satellite  has  been 
completed. 

The  27  months  that  remain  will  be  used  to  complete  the  work  referred  to 
above  and  to  carry  out  the  testing  and  acceptance  campaign. 

The  work  described  above  will  involve  considerable  activity  on  the  part 

of  Aeritalia,  acting  as  prime  contractor,  and  on  the  part  of  the 

subcontractors  Laben,  Microtecnica,  Snia/Bpd,  MDAC  and  Zygo.  The 
estimated  cost  of  design  and  production  is  23  billion  lire. 

The  contracts  awarded  for  the  program  are  listed  below.  The  costs  are 
shown  in  billions  of  lire,  expressed  in  end-1985  prices: 


Phase 

Description 

Contractor 

Cost 

AB 

Design 

AIT 

0.69 

CD 

Construction 

AIT 

24.14 

CD 

Land 

NASA 

0.66 

The  financing  required  for  the  C/D  construction  phase  differs  from  the 
projection  made  in  the  1984-88  financial  plan.  The  reason  for  this  is 
that  substantial  technical  modifications  have  been  made  to  the 
configuration  so  that  the  STS  /Iris  system  can  be  used  for  placing  the 
satellite  in  orbit. 

Costs  have  also  increased  because  of  inflation. 

3.  Operations  for  the  Iris/Lageos  Mission 

The  estimated  cost  of  the  launching  operation  (from  transportation  of 
the  flight  units  and  support  equipment  to  the  Kennedy  Space  Center  up 
to  the  time  of  liftoff,  and  for  coverage  of  the  stations)  is  10  billion 
lire  as  of  December  1985). 

This  figure  can  be  broken  down  as  follows: 


--1986 

=  2.0 

billion 

lire 

--1987 

=  2.0 

billion 

lire 

--1988 

=  4.0 

billion 

lire 

--1989 

=  2.0 

billion 

lire 
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Financial  Schedule 


4. 


The  financial  schedule  is  shown  in  the  table  below: 
Table  6 


(DPTOGR.  (2)  FftSI  ^  (5)T0TflLI  TOT. FROG  <  1985  1985  1986  1987  1983  1989  199( 


WGEOS 

A/B/C/D/E 

25,50 

25.50 

.70  11.93  13.87 

mSAAGtOS 

OftRAZ.LANCIO 

10,00 

;1I.I0 

2.00  '2.00  0.00  2.00 

Key: 

3.  Totals 

4.  Launch  operation 


1 .  Program 

2.  Phases 


1991  >1991 
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other  Programs  in  Progress 

On  the  basis  of  what  was  illustrated  in  paragraph  4  above,  the 
following  pages  give  a  description  of  the  programs  that  are  scheduled 
for  completion  after  1990  and  of  the  programs  based  on  an  annual 
budget.  The  following  pages  also  Include  a  description  of  the  programs 
concerning  management  of  the  operational  bases. 

Satellite  for  X-ray  Astronomy  -  SAX 

Introduction 

The  SAX  scientific  satellite  is  to  be  used  for  observations  of  spectral 
distribution  and  variations  in  time  of  space  X-ray  sources,  with  an 
energy  band  of  0.1  to  200  KeV.  From  a  scientific  point  of  view,  the 
program  Includes  aspects  that  are  of  very  great  Interest  for  modern 
astrophysics,  for  the  physics  of  matter  (black  holes,  neutron  stars, 
active  galactic  nuclei,  and  so  on),  for  the  origin  of  the  spatial 
background  of  X-rays,  and  for  cosmology. 

The  entire  Italian  scientific  community  working  in  this  sector  will 
take  part  in  this  program.  The  Netherlands  will  also  be  collaborating 
with  Italy  on  the  program,  contributing  one  of  the  on-board  scientific 
instruments  and  part  of  the  attitude  control  subsystem.  Collaboration 
in  this  program  by  the  Netherlands,  a  decision  which  for  various 
reasons  could  only  be  made  at  the  end  of  July  1985,  testifies  to  the 
quality  of  the  SAX  satellite  and  to  the  interest  expressed  in  this 
satellite  at  an  international  level. 

Following  a  series  of  contacts  initiated  by  the  Italian  research 
minister  and  developed  by  the  space  authorities  of  the  Netherlands  and 
Italy — NIVR  [Netherlands  Space  Agency]  and  the  NSP  respectively — the 
government  of  the  Netherlands  approved  the  country's  participation  in 
the  SAX  program  and  authorized  NIVR  to  provide  immediate  funding  for 
Dutch  industry  to  cover  the  work  required  for  phase  B  of  the  program. 
The  government  also  authorized  NIVR  to  start  negotiations  with  Italy  to 
define  the  form  this  collaboration  would  take  for  the  subsequent  phases 
of  construction  of  the  SAX  (phases  C/D  and  E).  In  July  1985,  this 
decision  was  communicated  in  writing  to  the  Italian  minister  for 
research  by  his  colleagues  in  the  Netherlands,  the  ministers  for 
education  and  for  economic  affiars.  The  NSP  and  NIVR  subsequently  drew 
up  a  Memorandum  of  Understanding  for  the  work  required  from  each 
organization  for  phase  B,  establishing  a  timeframe  for  negotiation  of 
the  memoranda  for  the  subsequent  phases  of  the  SAX  program,  which  would 
then  be  submitted  to  the  competent  authorities. 
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In  1984,  In  order  to  check  the  feasibility  of  the  program,  the  NSP 
awarded  contracts  for  phase  A  to  Aeritalia  and  Laben  for  studies  of  the 
satellite  (Aeritalia)  and  the  scientific  load  (Laben).  In  parallel 
with  this,  NIVR,  provided  the  Fokker  company  with  financing  for  the 
phase  A  work  covering  the  attitude  control  subsyst^s.  work 

conducted  in  phase  A  of  the  program  has  provided  positive  indications 
for  the  next  stages  of  the  program. 

1.  Participation  by  Industry 

The  work  required  for  phase  B  (design  definition)  has  been  divided 
between  the  various  companies  in  the  following  way: 


Satellite  and  scientific  load 

--Aeritalia:  prime  contractor  for  systems  activity  and  responsible  for 
the  structural  and  temperature  control  subsystems; 

--Laben:  subsystem  for  on-board  data  handling  and  scientific  load 

consisting  of:  , 

— No.  1  Phoswich  (sodium  iodide  scintillator  crystal),  detector 

operating  in  the  15-200  KeV  energy  band; 

— No.  1  HPGSPC  (high  pressure  gas  scintillator  proportional  counter;, 
detector  operating  in  the  3-120  KeV  energy  band; 

--No.  4  concentrators  for  X-rays,  3  of  which  are  to  operate  in  the  1- 
10  KeV  band  and  1  in  the  0.1-10  KeV  energy  band;  ^  , 

— S.R.U.  (Netherlands):  No.  2  wide  field  cameras,  wide  field  detectors 

operating  in  the  2.30  KeV  band; 

--Fiar;  Power  distribution  subsystem;  ^ 

-“Fokker;  Power  generator  subsystem  (solar  panels)* 

--Selenia:  Telecommunications  subsystem; 

--Snia/Bpd:  Auxiliary  propulsion  system; 

--Fokker  (Netherlands):  Attitude  control  subsystem  (AOGS); 
--Telespazio:  Interfaces  between  the  satellite  and  the  ground 

stations . 

The  NIVR  has  approved  financing  for  Fokker  for  the  work  required  by 
phase  B  for  the  attitude  control  subsystem  (AOCS).  This  work  will  be 
carried  out  under  the  technical  direction  of  Aeritalia,  prime 
contractor  for  the  program. 


Ground  segment 

—Telespazio:  prime  contractor  for  the  work  required  for  the  ground 

station,  data  relay  system  and  operations  control  center. 

2.  Contractual  Position 

The  contracts  which  have  been  awarded  up  until  now  are  listed  below. 
The  costs  are  given  in  billions  of  lire. 


Phase 

Description 

Contractor 

Cost 

A 

System 

AIT 

0.67 

B 

Ground  segment 

Telespazio 

2.23 

B 

System  design 

AIT 

11.94 

3.  Technical  Characteristics 

The  total  weight  of  the  satellite  is  900  kg.  The  scientific  load 
accounts  for  approximately  340  kg  of  this  total.  The  satellite  will  be 
placed  in  a  low  orbit  at  a  height  of  600  km  with  an  inclination  of  12 
degrees  to  the  equator  by  the  Italian  launcher  Iris  and  using  the  NASA 
shuttle. 

The  S.  Marco  ground  station  in  Kenya  is  to  be  used  for  data  reception 
and  the  transmission  of  commands. 

As  the  level  of  performance  required  of  the  satellite  is  extremely 
great,  this  program  is  of  particular  interest  in  technological  terms. 

The  main  characteristics  of  the  satellite  are  the  following: 

“-3-axis  stabilization  of  the  satellite,  with  the  objective  of 
maintaining  the  solar  axis  at  right-angles  to  the  solar  panels  within 
a  semi-aperture  cone  of  30  degrees  and  with  an  extremely  accurate 
pointing  capacity  (typical  values  for  the  3  axes  x-y-z  are  about  3-3- 
1  minutes  of  arc); 

--Large-scale  (300  megabits)  mass  memories  capable  of  storing  all  the 
data  collected  during  acquisition  between  two  successive  passes  over 
the  ground  station; 

--Data  transmission  speed  on  the  ground  of  IMbit/sec.  for  a  minimum 
acquisition  time  of  about  5  minutes;  acquisition  capacity  of 
scientific  data  at  a  speed  varying  between  an  average  value  per  orbit 
of  50  Kbit/sec.  and  100  Kbit/sec.;  use  of  a  distributed  intelligence 
on-board  data  subsystem; 

--An  integrated  electricity  supply  system  (rechargeable  batteries  and 
extendable  solar  cell  panels  with  a  total  surface  area  of  13  sq.  m.) 
capable  of  guaranteeing  the  capabilities  required  even  when  the 
satellite  is  in  eclipse;  the  system  must  be  able  to  generate  1200  W 
at  the  end  of  the  mission,  which  is  expected  to  last  2  years; 

— A  high  degree  of  thermal  and  structural  stability  which  will 
guarantee  optical  alignment  of  the  scientific  instruments  in  variable 
environmental  conditions; 

--An  auxiliary  propulsion  system  which  is  integrated,  for  example, 
which  is  capable  of  performing  the  orbital  and  attitude  maneuvers 
necessary  for  the  mission. 
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4. 


Status  of  the  Program  and  Planning 

A  start  has  been  made  on  the  work  of  phase  B  of  the  program,  dealing 
with  design  definition.  Below  we  give  a  brief  description  of  the  work 
completed,  the  work  now  in  progress,  and  the  work  needed  to  complete 

the  program: 

— Work  completed 


Phase  A 

--Feasibility  study  of  the  satellite; 
--Feasibility  study  of  the  scientific  load; 

— — P3^0iiminary  configuration  of  the  mission, 
--Definition  of  the  critical  areas; 
—Estimation  of  the  total  cost  of  the  program. 


Phase  B 

— Definition  of  the  on-board  and  ground-based  scientific 
requirements; 

--System  analysis  and  optimization;  , 

—Preliminary  definition  of  the  specifications  of  the  system, 
subsystems  and  GSE  [Ground  Support  Equipment ] . 

--Work  to  be  completed 


--Completion  of  phase  B; 

--Phase  C/D  -  satellite  and  scientific  load; 
--Phase  B/C/D  -  ground  segment; 

--Phase  El  -  operations  for  launching; 

--Phase  E2  -  scientific  mission. 

The  schedule  for  the  SAX  program  is  the  following; 


Phase  A 
Phase  B 
Phase  C/D 
Phase  El 
Phase  E2 


1984 

Jan  1986/Jun  1987 
Jul  1987/Dec  1990 
End  1986/Beg  1991 
Beg  1991/Beg  1993 


5.  Financial  Schedule 

The  following  paragraphs  show  the  total  cost  of  production  of  the  S^ 
satellite  and  the  ground  segment,  the  cost  of  purchasing  the  Iris 
launcher  and  the  cost  of  the  shuttle  flight.  The  cost  of  the 
scientific  load  and  of  phase  E2  come  under  the  heading  of  pure 
research . 
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The  following  table  gives  a  breakdown  of  the  costs  of  the  SAX  program, 
shown  in  billions  of  lire: 

Table  7 


(DPfiCW. 

(2) 

FA3I 

OrTOTALI  TOT.FWB 

<  1985 

1985  19S6 

1987 

1988 

1989 

1990 

1991  >1991 

SAX 

(4) 

SEGM.SFAZI^ 

A 

*7« 

173.11 

.70 

B 

11.91 

11.91 

CD 

163.80 

16.06 

11.86 

57.60 

16.60 

EGSE 

2.60 

* 

2.60 

SEGMENT 
A  B 

2.23 

19.53 

2.23 

GFOM)  C/0 

17.30 

3.00 

3.00 

7.00 

1.20 

Key: 

• 

(5) 

(6) 

LANCIO 

MS/OFER. 

’  15.00 

15.00 

3.50 

2.50 

1.00 

1.00 

1.66 

LANCIATORE 

30.00 

3.60 

9.66 

18.66 

1.  Program  4.  Space  segment 

2 .  Phases  5 •  Launch 

3.  Totals  6.  Launcher 


The  financial  entries  relating  to  phase  B  are  figures  which  have  been 
agreed  and  are  therefore  final.  The  remaining  entries  are  based  on 
contractual  estimates  produced  in  the  course  of  phase  A  and,  as  such, 
will  be  subject  to  variation. 

6.  Economic  and  Financial  Analysis 

Below  we  show  the  variations  that  have  occurred  in  the  costs  estimated 
in  1983  and  approved  by  CIPE: 

Estimated  1983  Figure  Today 


Phase  B  satellite  6.4  11.9 
Phase  C/D  satellite/EGSE  125.2  163.8 
Phase  B  Ground  segment  2.2 
Phase  C/D  Ground  segment  40.0  17.3 
Phase  Cl  Iris  and  ops.  15.0 
Phase  El/shuttle  30.0 


The  total  estimated  cost  of  phases  B  and  C/D  of  the  satellite  at  the 
start  of  phase  A  was  131.6  billion  lire  at  the  end  of  June  1983.  The 
cost  was  revised  in  1984  upon  completion  of  phase  A,  giving  a  new 
figure  of  134.9  billion  lire  at  the  end  of  June  1984.  This  increase  of 
3.3  billion  lire  was  justified  on  technical  grounds  because  of  factors 
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that  had  emerged  in  the  course  of  the  more  in-depth  study  conducted  in 
phase  A. 

Finally,  at  the  time  the  offer  for  the  work  of  phase  A  was  presented 
(January  1985),  there  had  been  a  further  increase  of  4.8  billion  lire 
in  the  total  cost  of  phases  B  and  C/D,  thus  bringing  the  total  cost  to 
139.7  billion  lire  at  the  end  of  1983. 

Therefore,  the  estimated  total  cost  of  the  satellite  at  the  end  of  J^e 
1983  was  139.7  billion  lire,  a  figure  which  had  increased  to  173.7 
billion  lire  by  November  1985. 

With  regard  to  the  total  cost  of  the  ground  segment,  purchase  of  the 
Iris  vehicle  and  use  of  the  shuttle,  the  1983  NSP  plan  allocated  a 
figure  of  40  billion  lire.  The  total  cost  of  the  work  for  phases  B  and 
C/D  for  implementation  of  the  ground  segment  was  19.5  billion  lire  in 
November  1985.  The  figure  which  has  already  been  agreed  for  phase  B  is 
2.2  billion  lire. 

Today  it  is  estimated  that  the  cost  of  the  Iris  vehicle  or  of 
operations  will  be  15  billion  lire  as  of  November  1985.  This  estimate 
is  to  be  regarded  as  reliable  but  only  indicative.  On  the  basis  ot 
NASA  regulations,  the  cost  of  the  shuttle  flight  for  an  Iris-SAX  load 
is  an  estimated  30  mbillion  lire,  a  figure  which  represents  a  variation 
of  about  10  billion  lire  compared  to  the  original  estimate.  This 
increase  is  essentially  due  to  the  fact  that  the  prices  of  the  shuttle 
flights  have  been  revised  and  to  variations  in  exchange  rates . 

Rocket  Motors 
Cryogenic  Propellants 

1.  Program  for  a  Rocket  Motor  Using  Two  Storable  Liquid  Propellants 
(BLI) 

In  1985,  on  the  basis  of  the  results  of  a  feasibility  study 
commissioned  by  the  NSP  for  Fiat  Aviazione,  it  emerged  that  certain 
benefits  were  to  be  derived  from  the  development  of  a  rocket  motor 
using  BLI,  to  be  utilized  mainly  for  attitude  control  or  for  primary 
propulsion  at  low  thrust. 

The  preliminary  design  of  the  rocket  motor  is  now  being  defined.  The 
rocket  motor  will  be  designed  in  such  a  way  that  it  will  be  possible, 
without  the  need  for  additional  costly  development  work  at  a  later 
stage,  to  create  a  whole  family  of  these  motors  capable  of  covering  a 
40  to  200  N  thrust  range.  This  is  possible  thanks  to  the  acquisition 
both  of  advanced  technologies  such  as  those  used  on  the  Columbus  and  of 
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special  cooling  techniques.  These  rocket  motors  offer  a  wide  range  of 
potential  applications  in  both  the  medium-term  and  long-term  space 
programs,  such  as  Italsat  II,  Columbus  and  Hermes. 

The  development  and  test  program  of  the  rocket  motor  using  BLI  is 
expected  to  be  completed  within  the  next  5  years  as  well  as  developing 
and,  if  necessary,  upgrading  the  available  test  facilities. 

2.  Power  Supply  Systems  Using  Cryogenic  Propellants 

In  this  sector.  Fiat  Aviazione  has  initiated  a  feasibility  study  for  a 
turbopump  for  liquid  cryogenic  propellants,  implementing  tests  on 
turbine  batteries.  The  objective  of  this  study  is  to  acquire  basic 
know-how  for  the  application  of  these  systems  not  only  in  the  short¬ 
term,  on  motors  such  as  the  HM-60  used  on  the  Ariane  5,  but  also  in  the 
future,  on  motors  for  transatmospheric  vehicles  (such  as  the  Hotel)  and 
for  use  on  missile  systems. 

Further  initiatives  are  expected  as  part  of  this  program  concerning  the 
design  and  testing  of  power  supply  systems  using  cryogenic  propellants. 
The  development  of  the  requisite  infrastructures  will  also  be  taken 
into  consideration. 

3.  Financial  Schedule 

The  overall  financial  schedule  for  the  work  described  above  is  given  in 
the  following  table: 

Table  8 


(1) 

PfJKR.  (2)  Fftsi 

<5)  TOTAQ  TOT.FtX 

<  19S5  1985  m 

1987 

1938 

1989 

1990 

1991  >1991 

(3) 

(4) 

.  49.^2  19.12 

2.12 

.8.  GO 

11. 00 

16.00 

9.00 

1.00 

Key: 

1.  Program  4.  Rocket  motor  +  cryogenic  propellants 

2 .  Phases  5 .  Totals 

3.  Propulsion 
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Environmental  and  Terrestrial  Observations 

The  NSP  is  particularly  concerned  with  terrestrial  observation 
programs,  both  concerning  the  location  of  the  Earth's  resources -and. 
on  a  more  general  level,  of  all  kinds  of  environmental  resources— and 
in  connection  with  geodetic  observations.  The  study  of  the  Earth  s 
resources,  which  has  been  in  the  preoperative  stage  for  quite  some 
time,  is  by  now  ready  to  meet  the  demands  of  a  business  market,  or  will 
be  so  in  the  very  near  future. 

Geodetic  surveys  are  playing  an  increasingly  important  role  in  the 
study  of  the  movements  and  shapes  of  whole  continents  and  are  proving 
indispensable  for  a  proper  assessment  of  the  causes  of  seismic 
phenomena  throughout  the  globe. 


1.  Telesurveillance 

A  number  of  telesurveillance  programs,  covering  a  wide  range  of 
activities  both  in  the  space  and  in  the  ground  segments,  are  currently 
being  implemented  along  the  lines  of  the  1984-1988  revised  plan.  The 
programs,  which  on  the  whole  fit  in  well  with  Italy  s  ESA  projects  in 
the  sector  and  are  consistent  with  the  lines  of  action  that  are 
currently  being  pursued  worldwide,  relate  to: 


—New  sensor- operated  systems  in  the  field  of  microwave  technology  for 
carrying  out  high-definition  surveys  regardless  of  weather  conditions 

(Sensor  technology);  j  *1,  i, 

--High-efficiency  systems  for  preprocessing  the  data  gathered  througn 

such  telesurveillance  (advanced  architecture  systems); 
--Dataprocessing  methodologies  for  environmental  applications  (pilot 
project) . 


1.1  Sensor  Technology 

1.1.1  Synthetic  Angle  Radars  (SAR-X) 

Following  the  guidelines  set  out  in  the  1984-88  revised  plan  and  the 
correspondence  between  the  DFVLR  [German  Experimental  Institute  for 
Aeronautics  and  Astronautics]  and  PSN  of  18  December  1985,  a 
cooperation  program  with  the  FRG  is  under  way  in  order  to  develop  an  X- 
band  Synthetic  Angle  Radar  (SAR)  to  be  installed  aboard  the  Shuttle 
along  with  L-and  C-band  sensors,  as  part  of  a  NASA  mission  referred  to 
as  SIR-C  and  scheduled  for  1889. 

The  main  objectives  of  the  SAR-X  project  concern  a  systematic 
analysis--to  be  supplemented  with  the  data  provided  by  the  other  SIR^ 
elements--of  the  influence  of  frequency,  polarization,  and  off-nadir 
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angles  on  different  settings  for  prospective  applications  in  the  fields 
of  geology,  hydrology,  vegetation,  oceanography,  and  so  on. 

The  SAR-X  system  is  made  up  of  a  sensor  and  a  terrestrial  segment.  The 
sensor  is  a  vertical  polarization,  9.6  GHz  frequency,  X-band  synthetic 
angle  radar,  specially  designed  to  perform  earth  observations  from 
space.  The  radar  will  be  placed  at  a  nominal  attitude  of  255  kms  from 
which  it  will  illuminate  ground  areas  ranging  between  12  and  47  kms  in 
width,  with  corresponding  off-nadir  angles  ranging  from  15  to  60 
degrees . 

The  project  is  still  in  the  design  stage,  which  is  expected  to  last 
until  the  end  of  1986.  Selenia  Spazio,  along  with  Dornier  Systems,  is 
responsible  for  the  industrial  development  of  the  entire  system.  More 
specifically,  as  regards  the  development  of  the  B2  phase,  Selenia 
Spazio  is  responsible  for  the  electronic  design  of  the  aerial,  the 
ground  support  equipment  and,  in  conjunction  with  CONTRAVES,  the  RFE 
and  FE  [expansions  xuiknown]. 

A  particularly  important  feature  of  the  project  concerns  the  activities 
developed  in  connection  with  the  terrestrial  segment.  The  data  picked 
up  by  the  SAR  will  be  recorded  on  a  special  tape  aboard  the  Shuttle, 
while  part  of  the  data  will  be  sent  to  a  ground  station  and  thereby 
processed  in  real  time  by  a  special  "survey  processor."  Once  the 
mission  is  over,  the  tape  recorded  data  will  be  handed  over  to  the 
scientific  community  in  order  to  be  processed  to  produce  sharply 
defined  images  of  the  Illuminated  surfaces. 

The  very  complexity  of  the  SAR-X  program  is  a  factor  of  critical 
importance  both  from  the  industrial  and  from  the  technological  points 
of  view,  in  that  it  offers  our  domestic  industry  a  valuable  opportunity 
to  increase  its  know-how  in  a  strategic  sector.  It  is  also  worth 
emphasizing  that  these  activities  are  fully  consistent  with  the 
industrial  projects  developed  in  the  framework  of  the  ESA,  in 
connection  with  the  ERS-1  mission. 

The  funds  allocated  up  to  1985  amounted  to  3.28  billion  lire, 
subdivided  as  follows: 

—1985  1.40  billion 
—1985  1.88  billion 

The  funds  allocated  to  each  contractor  are  shown  in  the  following  table 
(in  billions  of  lire): 
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Phase 


Description 


Contractor 


Allocation 


0  feasibility 

A  " 

AB  SAR  System 

B  SAR-X 


CISE 

0.40 

AQUATER 

0.15 

SELENIA 

0.70 

If 

1.88 

As  for  its  prospective  development,  the  program  is  expected  to  reach 
the  implementation  stage  in  the  near  future.  The 

precise  schedule  depends  on  the  cooperating  parties  (DFVLR  and  NSP;. 


Looking  at  the  matter  from  this  perspective,  there  seems  to  be  no  dou 
that  a  large  ntunber  of  industries  will  be  asked  to  take  part  in  the 
program,  with  Selenia  Spazio  having  overall  responsibility  for  the 
system. 


At  present  the  funds  required  for  its  implementation  are  estimated  at 
some  23  billion  lire,  to  be  allocated  as  follows: 


--1986  5.90  billion 
--1987  10.00  billion 
--1988  8.00  billion 
--1989  2.00  billion 

1.1.2  Sensor  Development  in  the  Visible  and  in  the  IR  Ranges 

While  technological  and  applicational  factors  demand  that  priority  be 
given  to  the  development  of  microwave  sensors,  the  optical  field  vboth 
in  the  visible  and  in  the  infrared  ranges)  should  not  be  overlooked. 
On  the  one  hand,  there  is  a  definite  need  for  our  industries  to  acquire 
wide-spectrum  systems  engineering  techniques;  and  on  the  other,  the 
interpretation  of  microwave  measurements  calls  for  some  kind  of 
combination  with  opical  band  measurements.  It  is  indeed  difficult  to 
consider  a  mission  complete  unless  all  the  bands  are  used  in 
combination. 


At  present  the  most  promising  lines  of  development  are: 

_ The  linear  arrays  of  detectors  which,  due  to  their  considerable 

integration  time,  offer  high-definition  geometric  displays  for 
applications  in  land  and  ocean  surveys; 

— Interferometers  which,  because  of  their  high  spectral  definition,  are 
most  suitable  for  ^vestigating  the  vertical  thermal  structure  of  the 
atmosphere  as  well  ^  atmospheric  pollution. 

The  relevant  financial  resources  are  expected  to  be  allocated  as 

follows:  \ 


—  1990 

—  1991 

-"thereafter 


1.00 

5.00 

20.00 


1.1.3  Microwave  Radiometer 

A  feasibility  study  has  recently  been  undertaken  in  connection  with  the 
development  of  a  passive  microwave  radiometer  to  be  installed  on  polar 
platforms  for  ground  observation  after  1993.  The  radiometer  will  be 
utilized  in  order  to  assess  the  following  parameters: 

— Sea  surface  wind/sea  state 

--Intensity  of  precipitation  (on  sea  and  on  land) 

--Soil  moisture 

--Fluid  water  and  steam  content  in  the  atmosphere 
--Snow  melting  processes 
— Surface  temperature  of  the  sea 
--Extent  and  age  of  oceanic  ice  formations. 

The  radiometer  will  orbit  at  a  height  of  approximately  850  kms  and  will 
ensure  overall  coverage  (day  and  night)  with  data  recordings  in  5 
frequencies  (ranging  from  5  to  40  GHz),  all  of  which  are  achieved 
through  double  polarization.  Geometric  definition  ranges  between  5  and 
40  kms  depending  on  frequency,  while  the  value  established  for 
radiometric  definition  is  0.5K. 

The  passive  microwave  radiometry  sector  is  extremely  interesting  from 
the  technological- industrial  point  of  view,  since  the  effective 
promotion  of  the  NSP  projects  at  the  industrial  level  enables  the 
domestic  industry  to  increase  its  know-how  and  to  strengthen  its 
position  vis-a-vis  its  competitors  in  any  bidding  which  may  be  called 
for  by  the  development  of  the  meteorological  satellites  of  the  next 
generation. 

For  the  time  being,  phase  A  is  in  progress,  and  is  expected  to  be 
concluded  no  later  than  1986. 

The  study  is  being  carried  out  by  Selenia  Spazio  in  cooperation  with 
SMA  and  implies  the  development  of  a  preliminary  project,  centered  on 
the  characteristics  of  impact  on  the  platform  (weight,  overall 
dimensions,  required  power,  etc.)  and  on  the  integration  of  the 
radiometer  on  the  platform  itself. 
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More  specifically,  Selenia  Spazio  is  responsible  both  for  the  aspects 
connected  with  space  technology  and  interfacing  and  for  the  developmen 
project  of  the  "aerial"  and  "digital  section"  subsystems;  SMA  is  in 
charge  of  sensor  engineering  and  the  receiver  subsystem. 


The  funds  allocated  for  the  development  of  this  project  are  estimated 
at  21.5  billion  lire,  to  be  divided  as  follows; 


—  1987 

0.50 

—  1988 

1.00 

—  1989 

2.00 

—  1990 

9.00 

—  1991 

9.00 

1.2  Advanced  Architecture  Systems 

A  number  of  projects  are  under  way  in  this  sector,  concerning  both  the 
acquisition  and  preprocessing  of  data  and  data  display. 


1.2.1  SAR  Data  Preprocessing  System 

Because  of  the  ever  more  pressing  need  to  process  the 
sensor-gathered  data  at  increasingly  accurate  levels  of  definition, 
preliminary  study  is  being  carried  out  on  a  data  preprocessing  y  , 
a  prototype  of  which  is  expected  to  be  developed  by  the  end  of  19  . 

The  system,  which  is  based  on  EMMA-type  multiprocessor  architectures 
(Elaboratore  Multi  Mini  Associative),  will  be  used  to  pretreat  the 
data  gathered  by  the  ERS-1  satellite  under  actual  operating  conditions. 

EMMA  is  based  on  a  modular- structure  design,  which  makes  it  possible  to 
increase  its  calculation  capability  considerably.  In  its  present 
configuration,  the  system  features  two  families  of  processors  connected 
to  the  same  bus,  hence  processing  the  data  simultaneously. 


The  development  of  a  system  prototype  is  currently  in  progress, 
entire  data  preprocessing  system  is  to  be  developed  under 
responsibility  of  Telespazio,  with  Elsag  playing  a  minor  role. 


The 

the 


The  contractual  and  financial  aspects  of  the  projects  may  be  summarized 
as  follows: 


Phase 

Description 

Contractor 

Allocation 

A 

Preliminary  Project 

Telespazio 

0.58 

1.03 

5.72 

B 

Data  Processing 

II 

CD 

SAR-EMMA 

1  1 
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The  1985  budget  relates  to  the  entire  program,  which  is  expected  to  be 
carried  out  by  1988. 

1.2.2  Graphic/Pictorial  Video  System 

A  program  is  well  under  way  for  the  design  and  development  of  a 
domestically  produced  hardware  and  software  system  capable  of  competing 
with  the  best  units  of  the  kind  on  an  international  level  and  offering 
.high  local  computing  capability  for  interactive  image  processing. 

The  EIDOBRAIN  7001  hardward  structure  by  VDS  was  selected  in  order  to 
establish  a  graphic-pictorial  work  station  for  the  development  of 
images  in  the  telesurveillance  and  astronomy  sectors,  by  developing 
necessary  systems  of  firmware  and  software.  The  first  part  of  the 
program,  which  has  almost  been  completed,  concerns  the  implementation 
of  the  firmware  and  the  development  of  the  basic  software  and  of  the 
environment  concerning  the  host  computer.  The  main  concern  in  this 
area  is  to  optimize  the  management  of  the  EIDOBRAIN  7001  unit  by 
supplementing  it  with  a  Motorola  68000  processor. 

The  project  is  to  be  developed  by  VDS  (Video  Display  System),  the 
company  which  manufactures  and  markets  the  EIDOBRAIN  7001  system. 

The  funds  allocated  up  to  1985  amount  to  1  billion  lire.  An  additional 
1  billion  lire  is  expected  to  be  allocated  in  1986  for  the  full 
implementation  of  the  project. 

Project-funding  in  the  advanced  architecture  sector  may  be  summarized 
as  follows: 


—1985 

2.05 

—1985 

5.73 

—  1986 

0.50 

—  1987 

2.50 

—  1988 

2.00 

1.3 

Pilot  Project 

The  objective  of  the  Telesurveillance  Pilot  Project  is  to  develop 
specific  products  on  the  basis  of  remote-recorded  data  for  immediate 
application  in  the  agro-hydro-geological,  oceanographic,  and  marine 
resource  sectors . 

Phase  A  focused  on  the  following  areas  of  interest: 


74 


— Land  coverage  maps 

— Snow/water  equivalence 

--Soil  moisture 

--Ground  surface  temperature 

— Wave  motion  characteristics 

--Sea  surface  temperature 

--Chlorophyll  and  suspended  sediments. 

In  phase  B,  the  more  technologically  mature  areas  (land  maps  and  sea 
surface  temperature)  were  singled  out  for  the  development  of 
prototypes;  at  the  same  time,  the  need  was  felt  to  carry  out  research 
activities  in  order  to  gain  additional  know-how  for  the  production  of 
the  other  areas. 

Project  work  in  the  first  year  of  phase  C,  which  has  just  been 
completed,  centered  on  the  development  of  specific  designs  for  the 
mature  areas,  and  triggered  new  research  into  those  areas  for  which 
medium  or  long  term  feasibility  prospects  exist. 

Phase  C,  which  is  expected  to  take  3  years  to  complete,  is  aimed  at 
achieving  the  following  results: 

-“As  regards  the  coverage  maps  and  the  sea  surface  temperature  area, 
the  development  of  an  operating  prototype,  possibly  to  provide  a 
basis  for  industrial  production; 

--As  regards  wave  motion,  the  development  of  a  preoperative  utilization 
project  (in  particular  for  the  data  that  will  be  gathered  by  the  ERS- 
1  satellite,  to  be  launched  by  ESA  in  1989); 

— As  for  the  other  areas,  major  studies  and  research  projects  are  to  be 
carried  out  in  order  to  assess  their  feasibility,  especially  in 
connection  with  prospective  scientific  and  applicational 
requirements . 

Specialized  firms  (Telespazio  and  CSATA)  as  well  as  research  institutes 
and  laboratories  contributed  effectively  to  the  implementation  of  the 
project  as  a  whole.  The  former  were  responsible  for  engineering  those 
geophysical  parameters  that  had  already  been  assessed  as  feasible  and 
for  developing  a  hardware /software  prototype  for  the  multidisciplinary 
management  of  the  telerecorded  and  auxiliary  data.  The  scientific 
community,  on  the  other  hand,  contributed  to  the  project  both  by 
providing  industry  with  the  necessary  informational  input  and  by 
developing  coordinated  research  activities  on  specific  topics  in  order 
to  provide  a  sound  basis  for  the  production  of  prototypes  of  those 
areas  that  are  not  mature  by  today’s  technological  standards. 

The  funds  allocated  up  to  1985  amount  to  7.99  billion  lire.  The  pilot 
project,  which  is  to  be  carried  out  by  1988,  will  lead  to  the 
establishment  of  a  new  frame  of  reference  which,  along  with  the  data 
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made  available  by  the  sensors  to  be  employed  in  future  missions,  is 
expected  to  result  in  the  definition  of  new  activities  centered  on 
those  areas  that  at  present  are  critical  in  terms  of  the  relevant 
applications.  The  funds,  to  be  allocated  over  the  next  6  years  (up  to 
1991),  amount  to  some  12.4  billion  lire,  as  shown  below: 

—  1986  3.40 

—  1987  3.30 

—  1988  3.30 

--1989  2.00 

--1990  2.00 

--1991  2.00 

1.4  Development  of  Preparatory  Activities 

A  number  of  preparatory  activities  designed  to  complement  the  main 
activities  promoted  by  the  ESA  are  being  developed  on  a  national  basis 
in  order  to  ensure  the  overall  consistency  of  the  Space  Plan  with  ESA's 
fast -developing  projects  in  the  telesurveillance  sector.  One  such 
example  is  the  EOPP  program  (Earth  Observation  Polar  Platform),  which 
is  intended  as  a  preparatory  step  toward  a  special  program  which  may  be 
viewed  as  a  natural  extension  of  the  research  projects  currently 
pursued  in  the  area  of  advanced  architectures.  These  projects  are  also 
expected  to  provide  a  suitable  background  for  the  potential 
developments  of  the  applicational  and  integrative  aspects  of  the  pilot 
projects  and  of  the  medium  and  long  term  programs  envisaged  by  the 
European  plan. 

The  estimated  budget  for  this  line  of  activities  is  as  follows: 


--1987 

1.00 

Billion 

--1988 

1.00 

ft 

--1989 

1.00 

It 

—  1990 

1.00 

ft 

--1991 

1.00 

tt 
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Budget  Schedule 

Financial  support  in  the  telesurveillance  sector  is  expected  to  comply 
with  the  following  schedule: 

Table  9 


U)  fKCf;.  (2>ft£i  (3) 


(4)  TELERHEV. 

(-0  FflKETn  PILOTA 

(6)  SAR-XCHARD/S(FT) 

(7)  tfWf.flVAHZATE 

(8)  MM  RADIO^OER 
;qv  VISIB.IKTEffEROh. 


TCTAQ  T0T.Fi;i3G  <  1985 


98.15 

23.99  :  7.19 

29.18  '  1.10 

12.78  2.05 

21.50 
i.OO 
5.00 


1983 

1966 

•  1987 

1983 

.80 

3.^0 

3.30 

3.30 

1.88 

5.90 

It. 00 

6.00 

5.73 

.50 

2.50 

2.00 

.50 

1.00 

1.01 

1.00 

1989-  1990  1991  >1991 


2.00 

2.00 

2.00 

2.00 

2.00 

9.00 

9,00 

1.00 

5.00  20.00 

1.00* 

1.60 

1.66 

Key: 


1. 

Program 

6. 

SAR-X  (Hard/Soft) 

2. 

Phases 

7. 

Advanced  architectures 

3. 

Total 

8. 

MW  Radiometer 

4. 

Telesurveillance 

9. 

Visible  interferometer 

5. 

Pilot  project 

10. 

Developments 

2.  Space  Geodesy 

The  Space  Geodesy  program  entails  a  number  of  advanced  activities  in 
connection  with  the  design  and  development  of  suitable  systems  (laser¬ 
ranging,  VLBI,  GPS)  for  the  observation  of  the  Earth  in  terms  of  a 
cinematic  survey  of  continental  plates  and  a  description  of  the  global 
motions  (rotation,  polar  motion).  The  project  implies  specific 
operations  both  in  the  space  and  in  the  ground  segments.  As  for  the 
former,  a  special  satellite  is  being  developed  (LAGEOS  II). 

At  the  same  time,  other  activities  connected  with  the  feasibility  of 
these  systems  are  in  progress,  the  main  emphasis  being  on  our  country  s 
geographical  characteristics  and  interests.  The  Space  Geodesy  program 
(which  is  being  developed  on  the  basis  of  an  international  cooperation 
agreement  involving  the  United  States,  West  Germany,  and  the 
Netherlands)  is  mainly  targeted  at  the  establishment  of  a  dedicated 
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station  at  Matera  (see  also  the  section  devoted  to  management).  While 
the  Matera  station  has  been  operating  since  July  1985,  its  activities 
are  restricted  to  laser-ranging  since  the  expansion  of  VLBI  systems  is 
expected  to  take  another  2  years  to  develop.  Over  the  last  few  months, 
the  station  has  reached  its  full  operating  capability,  acquiring 
more  than  1,000  geodetic  interfaces  (LAGEOS,  STARLETTE)  and 
establishing  itself  as  one  of  the  world  leaders  in  terms  of  scientific- 
technical  efficiency. 

An  NSP-NASA  agreement  covering  a  wide  range  of  activities  in  the 
Geodetic  sector  is  already  in  force.  Other  agreements  have  been  signed 
with  lEAG  (the  European  Consortium  for  Geodesy)  and  with  the  University 
of  Delft  (Netherlands)  for  the  development  of  the  Wegener  campaign. 

As  for  the  Matera  station,  a  cooperation  agreement  with  the  Basilicata 
regional  council  has  been  reached,  according  to  which  the  NSP  is 
responsible  for  the  technical-scientific  aspects  of  the  operation  while 
the  regional  government  is  responsible  for  development  of  the  necessary 
infrastructures . 


2.1  Long-Range  Interferometry 

Work  is  in  progress  for  the  design  and  development  of  a  VLBI  aerial  and 
of  the  relevant  apparatus.  The  aerial,  which  measures  20  m  in 
diameter,  is  intended  for  space  geodesy  and  radioastronomical 
applications  within  the  30  GHz  range. 

The  system,  which  is  to  be  installed  at  the  Matera  geodetic  station,  is 
also  designed  to  operate  with  other  systems  of  the  kind  to  compare  its 
results  against  those  obtained  with  laser-ranging  techniques. 
Moreover,  a  time  base  and  a  frequency  standard  (MASER-H)  are 
indispensable  for  operating  the  new  system,  which  also  features  a  high¬ 
speed  recording  apparatus,  referred  to  as  MARK-III. 

To  give  the  reader  a  rough  idea  of  the  project's  time  schedule,  let  us 
recall  that  phase  A/B  took  1  year  to  complete  (July  1985)  and  called 
for  a  financial  investment  of  1.51  billion  lire.  The  contracting 
companies  involved  in  each  phase  of  the  project  are  listed  below: 


Phase 


Description 


Contractor  Funds  Allocated 


0 

AB 

AB 


System  Study  Telespazio 

System  Development  Selenia 

Experiment  CNR  +  Universities 


0.17 

1.10 

0.24 


At  present,  the  project  is  well  into  phase  C/D,  which  is  expected  to 
take  2  years  to  complete;  this  means  that  the  system  will  be 
operational  by  1987. 
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A 


A 


As  for  the  role  played  by  industry  in  this  project,  Selenia  Spazio  is 
expected  to  be  the  main  contracting  party  and  to  be  in  charge  of  the 
development  of  the  optical  and  electronic  part  of  the  system,  while 
SAE,  a  subcontractor,  will  be  responsible  for  the  design  and  control  of 
the  aerial. 

The  funds  needed  for  completing  the  project  are  estimated  at  11.50 
billion  lire,  to  be  subdivided  as  follows: 

--1986  8.00 
--1987  3.50 

2.2  Laser-Ranging  System 

This  program  relates  to  the  development  of  a  high  mobility  laser¬ 
ranging  system  for  periodic  surveying  of  special  sites  both  in  Italy 
and  abroad,  and  is  part  of  a  wider  cooperation  program  with  other 
agencies  using  similar  systems.  The  main  part  of  the  laser  unit  is  to 
be  slightly  modified  in  order  to  replace  the  LR  system  currently  used 
at  Matera.  The  new  system  will  be  equipped  with  a  YAG  neodymium  laser, 
with  a  laser  pulse  repeating  frequency  of  up  to  15  hz.  The 
instrument's  degree  of  accuracy  on  each  feedback  is  approximately  1  cm. 

The  program,  which  was  started  in  1983  with  phase  Al,  has  been 
developed  with  the  industrial  participation  of  CKE.  The  funds 
allocated  for  this  phase  of  the  project  totaled  0.17  billion  lire. 


Phase  A2/B  is  currently  in  progress,  and  is  expected  to  take  some  8 
months  to  complete.  CISE  is  the  prime  contractor  in  charge  of  the 
industrial  development  of  this  phase  of  the  program,  which  entails  the 
development  of  the  laser  and  of  the  electronic  surveying  instruments. 
Other  companies  cooperating  in  this  program  are:  Fiar,  for  the  design 

of  the  data-recording  system;  Selenia  Spazio,  which  is  responsible  for 
the  development  of  the  system's  hardware  and  software;  and  Officine 
Galileo,  which  is  in  charge  of  the  optical  and  aiming  systems.  This  is 
to  be  followed  by  phase  C/D,  in  which  a  first  preoperative  unit  will  be 
manufactured  and  installed  at  Matera  by  the  end  of  1984  [date  as 
published].  The  production  of  a  final  model,  marking  the  end  of  phase 
C/D,  is  scheduled  for  the  end  of  1988. 

future  investments  in  this  area  are  estimated  at  5  billion  lire,  as 
follows: 

--1986  2.70  billion 

—  1987  3.00  " 

—1988  2.00  " 
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2.3  GPS  Technique  Development  Program 

This  group  includes  those  studies  and  products  that  are  specifically 
designed  to  provide  a  basis  for  the  development  of  Space  Geodesy 
measurement  systems  based  on  satellite  system  radio  reception  (for 
example,  NAVSTAR  and  PRARE).  These  systems,  which  have  a  degree  of 
accuracy  of  +  1  cm  on  baselines  measuring  up  to  300  kms,  are 
indispensable  for  enhancing  the  measurements  obtained  with  laser  and 
VLBI  techniques.  As  these  systems  are  most  likely  to  become  commercial 
navigation  and  positioning  systems,  the  acquisition  of  a  specialized 
knowledge  of  the  relevant  manufacturing  technologies  by  the  domestic 
industries  seems  all  the  more  important  at  this  time. 

An  initial  feasibility  study  to  be  carried  out  by  1986  should  be 
followed  by  detailed  planning  and  by  the  development  of  bread  boards  in 

1987,  while  the  first  preoperative  units  are  expected  to  be  ready  by 

1988. 

The  mechanical  and  optical  characteristics  of  the  system  designed  for 
VLBI  applications  are  of  considerable  interest  for  prospective 
applications  in  other  areas  as  well,  for  example,  monitoring  and 
interplanetary  probe  control.  At  present,  this  type  of  probe  is  guided 
by  NASA's  Deep  Space  Network  stations  (DSN). 

A  feasibility  study  of  the  modifications  which  may  be  introduced  to  the 
VLBI  project  for  prospective  applications  in  the  above  areas  would  be 
of  considerable  significance  for  a  number  of  reasons,  including  the 
limited  number  of  such  stations,  NASA's  desire  to  establish  additional 
DSN  stations  in  the  Mediterranean,  and  the  growing  interest  in 
interplanetary  missions  expressed  by  the  European  countries. 
Essentially,  these  alterations  should  entail  a  relaxation  of  the 
optical  requirements  and  an  increase  in  the  size  of  the  aerial  by 
doubling  its  diameter  (from  20  to  40  meters).  The  total  cost  of  the 
operation  is  estimated  at  some  7  billion  lire. 

The  finanical  aspects  of  the  project  may  be  summarized  as  follows: 


— 1986  0.50  billion 
--1987  0.50  billion 
—  1988  1.00  billion 
--1989  2.50  billion 
"1990  3.00  billion 
--1991  3.00  billion 
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2.4 


Scientific  Activities 


The  NSP  is  carrying  out  a  systematic  research  program  centered  on  the 
development  of  measuring  instruments.  The  program*  which  is  being 
implemented  with  the  aid  of  the  national  and  international  scientific 
community,  utilizes  the  data  provided  by  0GB  mobile  laser  instruments. 


In  this  connection,  these  different  lines  of  action  are  being  pursued: 
--Delicate  Orbitography 

--Geophyscial  data  analysis  and  interpretation 
--Survey  methods  and  techniques. 

As  a  result,  a  nvimber  of  research  projects  have  been  undertaken  in  this 
sector  at  a  cost  of  approximately  0.6  billion  annually.  These 

activities  have  enabled  the  scientific  community  to  gain  insight  into 

several  of  the  problem  areas  dealt  with  by  the  large-scale 
international  programs,  such  as  NASA's  Crustal  Dynamics  and  the  Merit 
program  in  the  area  of  polar  motion. 

While  these  scientific  activities  have  so  far  been  associated,  in 
financial  terms,  with  the  management  of  the  Matera  station,  their 

future  development  is  to  be  related  to  the  financial  allocations  made 

in  the  area  of  basic  science  (an  estimated  2  billion  lire  per  year). 

2.5  New  Technologies 

An  overview  of  the  international  scene  has  led  to  the  identification  of 
some  specific  lines  of  action  which,  through  the  relevant  feasibility 
studies,  should  offer  a  sound  basis  for  the  development  of  targeted 
programs. 

The  activities  scheduled  for  the  1986-88  period  include: 

--The  development  of  a  laser-ranging  system  based  on  a  totally  new 
design  (multifrequency)  as  well  as  on  the  employment  of  new 
tschnologies  such  as  alsxandrite  laser  sources. 

--The  preliminary  and  advanced  project  (Phases  A/B)  of  an  aerial  based 
on  the  design  of  the  geodetic  VLBI,  to  be  employed  in  the  framework 
of  NASA's  Deep  Space  Network. 

--The  study,  to  be  carried  out  in  cooperation  with  NASA,  of  a  LAGEOS- 
type  mission  offering  suitable  characteristics  for  the  implementation 
of  general  relativity  experiments. 

From  the  financial  point  of  view,  these  areas  of  activity- -which  are 
considered  important  for  the  development  of  Space  Geodesy  programs  are 
to  be  ranked  among  the  studies  and  research  projects  carried  out  for 
prospective  applications. 
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2.6 


Measurement  Campaigns 


Besides  the  Matera  station,  where  long  baselines  and  large-scale 
motions  are  currently  being  studied,  other  sites  have  been  identified 
for  the  study  of  various  types  of  motion  on  a  regional  basis.  The 
sites,  which  have  been  selected  on  account  of  the  geodetic  and  logistic 
opportunities  they  offer  for  the  establishment  of  mobile  stations, 
include  Cagliari,  Trieste,  as  well  as  others  in  Sicily  and  Tuscany  for 
which  no  definite  plans  have  yet  been  developed. 

Important  measurement  campaigns  for  the  acquisition  and  correlation  of 
data  from  a  scientific  point  of  view  are  to  be  carried  out  in 
connection  with  the  Wegener  campaign  (participating  countries  include 
West  Germany,  the  Netherlands,  Greece,  Switzerland,  the  United  States 
and  Italy) . 

The  financial  aspects  of  the  project  may  be  summarized  as  follows; 


—  1986 

0.87 

billion 

—1988 

1.00 

billion 

--1989 

1.00 

billion 

--1990 

1.00 

billion 

--1991 

1.00 

billion 

Budget  Schedule 

The  overall  investment  situation  in  the  Space  Geodesy  sector  is  shown 
below; 

Table  10 


(1)  Ff'iXf;.  ^^^FASI  TOTFO  TOT.PROG  <  1985  1985  1936 

36.25 


(^)  GEOO.SF-AZIALE 

(5) yLBI 

(6)  LASER  hCE:IL£ 

(7) Gf-S  -  DSN  -  5try«. 

(8) CANF'A»€  01 


13.01 

1.51 

8.00 

7.87 

.17 

2.70 

10.50 

.50 

0.87 

.87 

1987  1988  1989  1990  1991  >1991 


3.50 

3.00  2.00 

.50  1.00  2.50  3.00  3.00 

1.00  1.00  1.00  1.00 
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Key: 

1 .  Program 

5. 

VLBI 

2 .  Phases 

6. 

Mobile  Laser 

3 .  Totals 

7. 

GPS-DSN- instrum. 

4 .  Space  Geodesy 

8. 

Measurement  Campaigns 

Basic  Research 

1 .  Introduction 

The  goals  pursued  by  the  plan  in  the  Basic  Research  (Space  Science) 
sector  are  mainly: 

1)  To  enable  the  research  Institutes  and  domestic  industries 

operating  in  the  space  sector  to  retain  a  sufficiently  high 
degree  of  competitiveness  on  an  international  level  as  regards 
the  experimental  aspects  and  the  development  of  advanced. 
Innovative  instruments  to  be  used  for  basic  research,  and  to 
promote  the  development  of  sophisticated  technological  and 

managerial  skills  through  the  introduction  of  large-scale 
national  programs. 

2)  To  ensure  that  the  ESA  programs  (which  are  partly  financed  by 

Italy  as  a  member-state)  are  effectively  supported  by  the 

scientific  commiinity  both  as  regards  the  development  of  the 
instruments  to  be  fitted  on  board  and  in  connection  with 
the  utilization  of  the  data  supplied  by  observation  satellites. 

3)  To  enable  the  scientific  community  to  take  part  in  any 

international  cooperation  program  that  may  be  of  particular 
interest,  regardless  of  whether  it  is  developed  by  the  ESA. 

A  highly  structured  participation  plan,  involving  laboratories,  the 

CNR,  and  university  centers  as  well  as  industries,  has  been  developed 

along  these  policy  lines. 

2.  Industrial  Participation 

The  main  industrial  contracts  awarded  in  the  Basic  Research  sector  are 
shown  in  the  following  table  (the  relevant  allocations  are  in  billions 
of  lire): 


Program 

Phase 

Firm 

Allocation 

Year 

SAX  payload 

A 

Laben 

340 

83 

GAMTEL 

BC 

Laben 

533 

83 

BC 

Laben 

165 

84 

D 

Laben 

372 

85 

GIOTTO 

D 

Laben 

518 

81 

83 


D 

Laben 

69 

84 

GIOTTO 

B 

Galileo 

228 

81 

C 

Galileo 

720 

82 

D 

Galileo 

8 

84 

D 

-  Galileo 

24 

84 

GIOTTO 

BC 

Gavazzi 

316 

82 

D 

Gavazzi 

117 

84 

TETHER 

C 

Gavazzi 

399 

85 

C 

Gavazzi 

563 

85 

C 

Gavazzi 

298 

85 

HIPPAR. 

C 

CSATA 

477 

85 

A 

CSATA 

98 

83 

C 

CSATA 

141 

84 

HYPPAR. 

C 

CSS 

300 

83 

A 

CSS 

216 

82 

C 

CSS 

880 

85 

TETHER 

NASA 

206 

85 

3.  Description  of  the  Activities 


While  until  fairly  recently  the  main  focus  of  the  space  sciences  was  an 
astrophysics,  the  revised  plan  covers  a  wide  spectrum  of  activities 
centered  on  the  development  of  earth  and  life  sciences.  Indeed,  in 
recent  years  these  disciplines  have  attracted  considerable  interest, 
especially  as  a  result  of  the  development  of  gravity-free  experiments 
and  of  earth  observations. 

On  the  whole,  the  space  science  programs  will  be  organized  along  the 
same  lines  as  were  established  by  the  former  plan,  to  include: 

--A  "National  Program"  consisting  of  those  research  programs  that  are 
to  be  implemented  and  managed  first  and  foremost  by  Italian  research 
institutes  and  industries. 

--An  "ESA  Program"  relating  to  Italy's  contributions  to  the  scientific 
programs  developed  by  the  ESA. 

--An  "International  Program"  including  all  the  other  scientific 
activities  developed  on  the  basis  of  international  cooperation. 

There  are  two  items  which  play  a  pivotal  role  in  each  of  these 
programs : 

a)  Development  of  flight  instrumentation 

b)  Study  and  development  of  flight  instrxomentation  prototypes  for 
prospective  development  programs,  and  analysis  of  the  data  recorded 
by  such  instruments  during  operation,  priority  being  granted  to 
those  programs  that  are  funded  (either  directly  or  through  the  ESA) 
through  Italian  contributions  to  the  development  of  these 
Instruments. 
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Activities  in  the  basic  research  sector  are,  by  their  very  nature, 
largely  dependent  on  the  projects  developed  by  the  ESA  as  well  as  by 
other  international  space  agencies. 

Therefore,  these  activities  cannot  be  planned  independently  on  a 
national  basis,  but  call  for  a  structured  plan  to  ensure  consistency 
with  the  decisions  made  at  the  international  level. 

National  Program 

A  preeminent  aspect  of  the  National  Program  relates  to  the  completion 
of  the  SAX  satellite,  which  is  to  be  put  into  orbit  by  1990-91.  The 
SAX  program,  in  which  industry  is  to  play  an  increasingly  smaller  role 
beginning  in  1988-89,  is  closely  related  to  the  implementation  of 
another  program  for  a  new  scientific  mission  involving  a  number  of 
problem  areas  which  Italy's  scientific  community  has  long  been  ready  to 
tackle:  a  special  advisory  team,  similar  to  the  one  established  by 
ESA,  should  help  identify  specific  projects,  a  first  selection  of  which 
should  be  made  available  by  1989.  The  estimated  financial  requirements 
are  based  on  the  following  sequence  of  steps:  performance  of 
feasibility  studies  in  1988,  A-phase  studies  on  a  niimber  of  programs  by 
1989,  a  B-phase  study  on  the  actually  selected  program  by  1990. 

While  this  new  program  offers  the  various  national  space  research 
sectors  the  opportunity  to  "take  turns,"  as  it  were,  in  the  development 
of  large-scale  projects,  it  is  also  designed  to  ensure  the  preservation 
and  development  of  the  technological  and  management  skills  acquired  by 
Italian  industry.  The  implementation  of  this  program  is  made  all  the 
more  important  by  the  prospective  utilization  of  the  future  space 
station  for  scientific  purposes.  A  point  which  deserves  to  be 
considered,  however,  is  whether  this  venture,  while  organized  and 
directed  on  a  national  basis,  should  be  carried  out  with  the  scientific 
and  financial  support  of  other  countries  or  not. 

A  number  of  research  projects  are  being  considered  in  the  area  of 
stratospheric  balloons.  The  relevant  financial  requirements  have  been 
estimated  on  the  basis  of  an  average  of  4  balloon  launches  a  year, 
which  means  that  7  or  8  research  teams  are  to  be  employed  at  the  same 
time.  The  growing  involvement  of  some  of  these  teams  in  the 
development  of  the  SAX  satellite  is  expected  to  lead  to  a  reduction  in 
the  number  of  X-ray  astronomy  research  programs  currently  carried  out 
by  balloons.  On  the  other  hand,  research  activities  are  expected  to 
undergo  a  considerable  boom  in  those  areas  in  which  significant 
breakthroughs  have  been  made;  these  include:  IR  astronomy,  deep  space 
measurements,  earth  and  life  sciences,  and  so  on. 
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ESA  Program 


Over  the  last  2  years  the  ESA  has  developed,  as  part  of  a  general 
planning  process,  a  specific  program  designed  to  boost  research 
operations  in  the  space  science  sector.  The  program,  known  as  Horizon 
2000,  covers  the  years  from  1985  up  until  2004.  The  ESA  Council,  which 
met  in  Rome  on  30-31  January  1985,  approved  a  preliminary  draft  of  the 
proposed  plan  and  the  governments  of  the  member  states  endorsed  the 
proposed  increase  in  the  amount  of  resources  to  be  allocated  to  the 
space  sciences- -an  additional  5  percent  a  year  until  1989.  The  entire 
situation  will  be  reconsidered  in  1987,  when  the  representatives  of  the 
various  countries  meet  again  to  discuss  the  ESA's  request  to  retain  a  5 
percent  annual  increase  in  the  contributions  of  the  member  states  until 
the  200  MAU  [million  accounting  units]  mark  is  reached  in  1994. 
Besides  the  space  science  program,  which  is  part  of  a  compulsory 
scientific  program,  the  ESA  will  also  carry  out  other  activities  in  the 
area  of  earth  and  life  sciences. 

As  a  result  of  the  new  plans  developed  by  the  ESA,  the  representatives 
of  the  participating  bodies  had  to  reconsider  the  whole  system  designed 
to  provide  the  necessary  financial  support  to  the  research  teams  which 
are  already  working  on  specific  projects  or  which  are  expected  to  be 
involved  in  the  ESA's  future  scientific  programs. 

A  rough  estimate  of  the  financial  resources  required  for  the  scientific 
instruments  was  made  on  the  assumption  that  each  scientific  space 
vehicle  developed  by  the  ESA  will  be  used  to  carry,  on  average,  one 
experimental  project  developed  and  implemented  in  Italy  and  that  the 
total  cost  should  be  roughly  equal  to  the  percentage  correspoonding  to 
Italy's  financial  contribution  to  the  compulsory  program.  Due 
consideration  was  paid  both  to  the  pending  programs  (Giotto,  Ulysses, 
Hipparcos,  ISO,  STP)  and  to  a  considerable  number  of  other  programs 
(which  are  to  be  approved  within  the  next  5  years  according  to  the  ESA 
budgeted  expense  plans)  among  those  which  are  still  in  the  preliminary 
phase  (Eureca,  and  at  a  later  stage,  Kepler,  Cassini,  Agora,  XMM, 
First,  Lyman,  Quasat). 

The  estimated  financial  allocations  include  the  development  of  new 
flight  instruments  for  future  programs  as  well  as  the  necessary 
contributions  for  participating  in  the  operations  and  data  analyses 
involved  in  the  observation  programs  that  are  now  in  progress  or  are 
about  to  be  started  (lUE,  Exosat,  Space  Telescope)  and  in  future  ESA 
earth  science  and  life  science  programs. 
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International  Program 

A  cooperation  project  involving  Italy  and  the  United  States  is  to  play 
a  major  role  in  this  program  over  the  next  5  years.  The  project  hinges 
on  a  number  of  experiments  to  be  carried  out  on  board  during  the  first 
TSS  (Tethered  Satellite  System)  flight  and  on  the  development  of  the 
necessary  instruments  for  a  second  TSS  flight. 

Funds  are  to  be  allocated  also  for  study  and  participation  in 
scientific  experiments  on  the  space  shuttle  and  for  new  missions  to  be 
defined  in  the  near  future,  such  as  International  Solar  Terrestrial 
Physics  (ISTP),  Cometary  Rendezvous  Asteroid  Flyby  (CRAF),  the  Mars 
Observer  Mission  (MOM),  and  NASA's  Galileo  project,  the  Franco-Soviet 
VESTA  mission  as  well  as  others,  including  those  which  pertain  to  the 
earth  and  life  sciences. 

4.  Economic  Analysis 

A  comparison  of  the  figures  set  out  in  this  plan  (see  table  1)  with  the 
ones  included  in  the  1984-88  plan  readily  shows  that  the  average  annual 
expenditure  has  risen  from  9.2  billion  lire  of  mid-1983  (1984-88  plan) 
to  20  billion  lire  of  November  1985  (1987-91  plan). 

Part  of  this  increase  is  to  be  attributed  to  a  change  in  economic 
conditions;  thus,  a  more  accurate  assessment  of  the  average  yearly 
expenditure  recorded  in  1983  would  put  the  figure  at  approximately  11.5 
billion  rather  than  9.2  billion  lire. 

The  rest  of  the  increase  (roughly  8.5  billion  per  year)  totaling  42.5 
billion  of  the  5-year  period,  concerns  the  following: 

--7  billion  to  be  devoted  to  the  SAX  program;  more  specifically,  to  the 
preparatory  activities  which  are  necessary  for  data  acquisition  and 
analysis  by  the  relevant  institutes,  and  to  operations  management 
during  the  first  year  following  the  launch  of  the  satellite; 

--5  billion  to  be  allocated  for  research  work  involving  the  use  of 
stratospheric  balloons;  a  considerable  part  of  this  increase  is  due 
to  the  rising  cost  of  the  balloons  themselves.  A  realistic 
evaluation  of  the  research  activities  carried  out  with  balloons  also 
indicates  that  a  reduction  in  the  financial  resources  allocated  to 
this  area  by  the  new  plan  might  cause  the  relevant  agencies  to 
discontinue  these  activities  on  a  national  basis,  just  at  a  time  when 
the  international  community  is  taking  an  interest  in  the  availability 
of  a  launching  base  in  the  Mediterranean. 

--7  billion  for  the  study  and  implementation  of  Phase  A  of  a  new 
mission,  to  be  carried  out  primarily  on  a  national  basis;  these  funds 
are  to  be  used  for  the  most  part  toward  the  end  of  the  5-year  period; 
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--5  billion  for  the  development  of  feasibility  studies  relating  to 
technologically  innovative  flight  instruments;  these  studies  are  not 
connected  with  programs  of  immediate  interest,  but  are  designed  to 
provide  a  basis  for  Italy's  participation  in  future  international 
space  projects; 

--10  billion  to  be  allocated  to  the  study  and  development  of  scientific 
equipment  to  be  used  aboard  satellites,  platforms,  and  space 

stations;  this  increase  is  to  be  attributed  both  to  the  expected  rise 
number  of  ESA  in  the  programs  that  are  to  be  implemented  over  the  5 
years  (in  accordance  with  the  international  agreements  referred  to 
earlier)  and  to  the  higher  degree  of  technological  complexity 
involved  in  the  individual  experiments.  An  additional  reason  is  the 
widening  scope  of  the  scientific  community,  which  is  starting  to  take 
an  active  interest  in  the  hitherto  marginal  aspects  of  the  space 
sciences; 

— 2  billion  to  be  allocated  for  the  continuation  of  the  activities 
connected  with  the  TSS,  in  addition  to  the  previous  plan's 

allocations; 

--6  billion  to  be  allocated  to  the  bilateral  operations  program. 
Besides  the  TSS  project,  the  relevant  parties  are  also  planning  to 
take  part  in  future  interplanetary  missions  to  be  carried  out  in 
cooperation  with  other  nations  (not  necessarily  ESA  members)  and  in 
experiments  aboard  the  shuttle. 

5.  Budget  Schedule 

The  estimated  financial  requirements  for  the  1987-91,  5-year  period  for 
a  balanced  development  ef  the  Basic  Research  program  are  stunmarized 
below  (in  billions  of  lire,  based  on  economic  conditions  as  of  December 
1985).  The  data  have  been  broken  down  according  to  the  fields  of 
scientific  activity. 

The  space  science  item  includes  the  expenses  concerning  the  scientific 
payloads  for  the  two  programs  (SAX  and  Tethered)  in  which  Italian 
Industry  is  to  play  a  major  role. 

The  following  table  shows  the  trend  of  the  estimated  costs  involved  in 
the  implementation  of  these  programs  and  offers  some  Indication  of  the 
expenses  that  have  already  been  incurred. 
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Table  11 


(DpWDGR.  (2)FftSI  O) 

TOTAL!  T0T.F1®G 

<  1985 

1985 

1986 

1987 

1988 

1989 

1990 

1991  >1991 

(4)  HCERCA  BASE 

22.92 

7.17 

11.80 

SPACE  SCIENCE 

^8.09 

1.9tf 

6.50 

8.80 

12.80 

15.00 

(5)  SaEHZETEm 

8.50 

.50 

2.10 

2.00 

2.00 

2.00 

(6)  SCIENZEVnA 

1.50 

.50 

1.00 

1.00 

1.00 

1.00 

PAYIM  TETHERED 

10.17 

1.17 

1.00 

2.00 

2.00 

2.00 

2.00 - 

,  PAYLtW)  SAX 

33.32 

3.32 

1.00* 

1.00 

6.00 

10.09 

.  6.00 

Key: 


1. 

Program 

4. 

Basic  research 

2. 

Phases 

5. 

Earth  science 

3. 

Totals 

6. 

Life  Science 

This  is  the  first  time  that  specific  allocations  are  made  for  earth  and 
life  sciences.  Previously »  the  funds  allocated  for  the  activities 
carried  out  in  these  fields  were  simply  referred  to  as  basic  research, 
but  the  increasingly  important  role  played  by  these  activities  requires 
that  they  be  accounted  for  under  separate  headings. 
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Technological  Research 
Introduction 

The  main  object  of  this  program  is  to  promote  and  implement 
technological  research  and  development  initiatives  in  view  of  medium 
and  long  term  space  missions. 

The  lines  of  action  currently  pursued  by  the  NSP  are  structured  as 
follows: 


--Space  telecommunications 
--Space  propulsion 
--Robotics 

--Mechanical  technologies 
--Electronic  technologies 
--Microgravity 

1 .  Space  Telecommunications 

This  line  of  operation  is  centered  on  research  activities  in  the  field 
of  satellite  telecommunications. 


The  NSP  has  been  funding  studies  and  research  projects  by  university 
and  CNR  institutes  on  airborne  antennas,  radar  reflection  measurements, 
multiple  access  techniques,  communications  protocol  analyses,  and  the 
effects  of  high  frequency  wave  propagation.  In  particular,  the  NSP  has 
contributed  signf iciantly  to  the  research  and  development  efforts  made 
to  improve  the  scientific  equipment  currently  used  by  the  experimental 
station  located  at  Spino  d*Adda.  The  station,  which  is  managed  by  the 
CSTS/CNR,  is  designed  to  carry  out  high  frequency  propagation 
experiments  with  the  ESA  satellites. 

The  following  table  includes  the  allocations  made  to  the  various 
contractors  involved  in  the  space  telecommunications  project: 


Phase  Description 


Contractor  Allocation 


BC 

BC 

A 

C 

A 

A 

A 


Research  program 

Research  program 

Telecommunications  program 

Monomic 

Monopulse 

Unified  proposals 

Cluster 


Universities 

.397 

CNR 

.561 

FUB 

.098 

Italtel 

5.000 

Telespazio 

.031 

Telespazio 

.070 

CNS 

.198 
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2.  Space  Propulsion 

This  line  of  action  is  aimed  at  promoting  research  and  development 
activities  in  the  field  of  space  propulsion  both  through  public 
research  institutes  and  through  industry. 

--"Feasibility  Study  for  an  Organic  Propulsion  Program."  This  study, 
which  was  carried  out  by  SNIA-BPD,  provided  the  ground  work  for  an 
organic  research  and  development  plan  involving  public  research 
institutes  and  industrial  laboratories. 

--"Research  in  the  Field  of  Space  Propulsion."  A  2-year  research 
contract  is  in  effect  with  SNIA-BPD  as  the  prime  contractor. 
According  to  the  agreement,  research  is  to  be  carried  on  in  four 
specific  areas:  solid  propulsion,  liquid  propulsion,  electric 

propulsion,  and  related  fluid  dynamics  research.  Subcontractors 
include  Fiat  Aviazione  and  a  number  of  public  research  institutes. 
--"Endoreactor  Study."  This  study,  carried  out  by  Fiat  Avio,  focused 
on  the  preliminary  activities  for  the  development  of  storable  liquid 
bipropellants  Endoreactor. 

The  allocations  made  in  the  space  propulsion  sector  are  shown  below: 

Phase  Description  Contractor  Allocation 

0  Endoreactor  Fiat  .159 

0  Prop.  Feasib.  BDP  .058 


3.  Robotics 

Having  recognized  the  importance  of  supplementing  the  overall  plan  with 
a  program  specifically  devoted  to  the  applications  of  robotics  to  space 
activities,  the  NSP  decided  to  provide  the  necessary  financial  support 
for  the  following  studies  in  the  attempt  to  single  out  specific  areas 
for  prospective  development: 

a)  "Overview  of  Space  Robotics."  This  study,  which  was  carried  out  by 
Fiar,  centered  on  an  analysis  of  present  and  future  space  missions 
featuring  robot -operated  activities,  components  identification,  and 
a  review  of  the  leading  suppliers  of  products  and  services. 

b)  "Study  of  Specific  Applications  in  the  Field  of  Space  Robotics." 

This  study,  carried  out  under  the  direction  of  Selenia  Spazio,  was 
based  on  a  survey  of  space  robotics  missions  and  included  a  general 
study  of  automation  systems.  Two  different  types  of  mission  were 
identified:  visual  and  thermal  IR  inspection;  telemanipulator 

servicing. 
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Robotics  are  bound  to  play  an  increasingly  important  role  in  space 
technology  over  the  next  few  years .  The  growing  complexity  of  the 
space  systems  and  the  presence  of  semipermanent  orbital  stations, 
whether  inhabited  or  not,  call  for  the  development  of  specialized 
skills  both  in  the  assembly  and  in  the  supply  of  components  and 
materials.  As  these  operations  cannot  always  be  performed  directly  by 
man  or  under  his  constant  supervision,  they  must  be  carried  out  by 
systems  with  a  high  degree  of  operational  and  decision  making 
flexibility. 

A  certain  number  of  areas  of  special  interest  have  already  been 
identified,  namely: 

““Systems  and  components 

““Remote  operation,  rendezvous,  and  docking 

““Vision 

““Sensors 

--Artificial  intelligence 
-“Simulation  and  tests 

While  this  classification  does  not  cover  all  of  the  problems  and 
aspects  connected  with  space  robotics  and  undoubtedly  will  expand,  it 
may,  nonetheless,  provide  a  basis  for  defining  and  directing  future 
operations.  Its  goal  is  to  make  use  of  the  considerable  amount  of 
know-how  which  has  been  gathered  in  Italy  in  the  field  of  robotics  and 
direct  it  toward  space  applications. 

The  contractors,  and  the  relevant  allocations,  are  indicated  below; 

Description  Contractor  Allocation 

Study  Selenia  .085 

Study  Fiar  .089 


4.  Mechanical  Technologies 

In  this  line,  the  NSP  has  funded  several  studies  by  academic 
institutions  for  the  development  of  mathematical  models  of  space 
radiators  as  well  as  models  for  large-size  structures. 

As  far  as  industry  is  concerned,  an  agreement  has  been  made  with 
Contraves  Italiana  for  the  development  of  a  mechanism  capable  of 
fulfilling  definite  functional  requirements  in  the  areas  of  deployment, 
articulation,  and  docking.  This  study  is  to  be  followed  by  the 
development  of  an  engineering  model. 
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A  list  of  the  contracting  companies  involved  in  this  program  is  given 


below: 

Phase 

Description 

Contractor 

Allocation 

A 

Mechanical  systems 

Contraves 

.180 

BC 

Research  programs 

Universities 

.025 

0 

Hood  cones 

CISE 

.118 

0 

Ring 

AIT 

.116 

BC 

Solar  Cells 

CISE 

1.323 

5.  Electronic  Technologies 

This  line 

of  NSP-planned  activities 

relates  to  the 

study  and 

technological 

development  of  electronic 

devices  and  components  to  be 

employed  for 

space  programs. 

Project-ftinding  in  the  field  of  sensors  included: 

--"Star  Sensor."  This  contract,  which  was  awarded  to  CISE,  Laben  and 
Gavazzi,  related  to  the  development  of  a  star  sensor  for  the  sighting 
system  of  the  telescopes  of  the  GAMMA  1  program. 

— "Hood  Cones."  Study  and  development  of  a  hood  cone  dimming  measuring 
device;  especially  for  the  GAMMA  1  program.  The  contracting  company 
is  CISE. 

--"IR  Sensor."  Galileo  has  developed,  in  this  area,  the  elegant  bread¬ 
board  of  an  IR  trim  sensor  for  the  control  of  low-orbit  space 
platforms . 

Because  of  the  increasingly  important  role  played  by  GaAS  in  component 

development  and  in  the  production  of  electrical  energy  in  space,  the 

NSP  has  started  several  programs  in  this  area,  including  the^ollowing; 

--"Monomic."  The  program  to  be  implemented  l^y  Italtel,  CISE  and 
Selenia  is  aimed  essentially  at  the  acquisition  of  the  technologies 
necessary  for  GaAS  utilization  in  the  development  of  devices  for  the 
direct  reception  of  satellite  telecast  signals. 

--"GaAS  Solar  Cell  Panel."  The  program,  in  which  CISE  is  involved  as 
the  prime  contractor  and  Gavazzi  as  a  subcontractor,  concerns  the 
design  and  development  of  a  GaAS  solar  cell  panel  to  be  installed 
aboard  the  Eureca  space  platform  of  the  ESA.  This  agreement  was 
preceded  by  a  feasibility  study  and  by  some  preliminary  experiments 
performed  on  the  NASA  shuttle. 

--"Cell  Production  Pilot  Line  Study."  In  view  of  CISE's  experience  in 
the  design  and  construction  of  GaAS  solar  cells  and  Fiar's  reputation 
as  a  leading  manufacturer  of  spacecraft  electrical  power  systems,  the 
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NSP  has  selected  Fiar  as  a  main  contractor  and  CISE  as  a 
subcontractor  for  the  study  and  development  of  an  operation  plan 
designed  to  assess  and  check,  through  the  implementation  of  a  pilot 
project,  the  production  and  coating  processes  of  GaAS  cells. 

The  contractual  and  financial  data  shovm  below  concern  the  allocations 
made  in  the  area  of  electronic  technology  alone: 


Phase 

Description 

Contractor 

Allocati 

A 

IR  sensor 

Galileo 

.315 

BC 

Research  program 

CNR 

.015 

BC 

Research  program 

Universities 

.438 

BCD 

Star  sensor 

CISE 

.562 

BCD 

Star  sensor 

CISE 

2.700 

BC 

Pilot  line 

Fiar 

1.741 

0 

GaA  cells 

CISE 

.020 

0 

GaA  panel 

CISE 

.070 

6.  Materials/Microgravity 

In  this  sector,  the  NSP  has  financed  studies  and  experiments  to  be 

performed  on  aerospace  platforms,  under  microgravity  conditions: 
SPACELAB,  Dl,  TEXUS,  EURECA. 

In  particular,  the  NSP  has  contributed  financially  to  the  development 

of  the  following  devices: 

— "NHV-Chamber  Device”  (CISE).  This  device  has  offered  the  opportunity 
to  carry  out  several  experiments  in  the  science  of  materials  aboard 
SPACELAB  1.  The  experiments  concerned  the  study  of  a  contact  and 
adhesion  tower. 

--"FPM  Module"  (C.R.  Fiat).  Experiments  in  fluid  physics  aboard 
SPACELAB  1  and  in  the  Dl  mission  have  been  performed  with  this 
device . 

--"Poletti  Device  for  Eureca/ESA."  A  2-year  research  agreement  with 
the  University  of  Milan  has  been  made  for  the  design  and  the 
development  of  the  equipment  required  for  the  "Surface  Forces  and 
Adhesion  in  Contacting  Solids"  experiment;  this  project  is  part  of  a 
broader  materials  research  program  including  CISE's  UHV-chamber 
device . 

A  preliminary  experiment,  carried  out  by  Poletti  himself,  is  to  be 

performed  aboard  NASA's  KC-135  aircraft. 


94 


other  experiments  performed  with  the  financial  support  of  the  NSP 
include: 

--"Floatis  Zones  Study"  on  TEXUS  (University  of  Naples) 

--"Natural  Convention"  on  SPACELAB  1  (University  of  Naples) 

--"Marangoni  Flows"  on  Dl/SPACELAB  (University  of  Naples) 
--"Solidification  of  Metals"  on  SPACELAB  1  (University  of  Bologna) 

— "Wettability  of  Ceramic  Materials"  on  EURECA  (ICFAM-CNR). 


A  list 

of  the  contracting  companies 

and  of  the  related 

allocations 

billions  of  lire)  is  shown  below: 

Phase 

Description 

Contractor 

Allocation 

BC 

Research  program 

Universities 

.614 

BC 

Research  program 

CNR 

.031 

0 

Metal  adhesion 

CISE 

.041 

CD 

UHV  development 

CISE 

.938 

E 

UHV  maintenance 

CISE 

.058 

CD 

Research  program 

CNR 

.055 

E 

FPM  maintenance 

Fiat 

.182 

CD 

FPM 

Fiat 

1.291 

B 

EURECA 

Universities 

1.275 

B 

Research  program 

Universities 

.125 

7. 

Budget  Schedule 

The  funds  for  the  aforementioned 

activities  are  to 

be  allocated 

follows: 
Table  12 


(1)FW)GR.  (2)FASI  (3) 


(4)  RICERCA  TECH. 

AC 

(5) recPU.SI»£ 

(6) ((OEOnCA 

(7) STRUTTUR£yCtlNTR0L. 

(8) TECN0L0G.ELETTR0N.  . 

(9) KICR0GI<ft'.TTA' 


TOTAa  TOT.FWG  <  1V85  1985  1986  1987  1988  1989  199(1  1991  >1991 


26.'i0  7^'I0  13.98  2.79  9.63 

8.0(1 
8.00 
8.00 
8.00 
8.00 
8.00 


1,80' 

1.00 

2,00 

2.00 

2.00 

1,10 

1,00 

2.00 

2.00 

2,80 

1.00 

1.00 

2.00 

2.00 

2,00 

1,10 

1.00 

2.00 

2.00 

2.00 

1.00 

1.00 

2.00 

2.00 

2.88 

1.80 

1.00 

2,00 

2.00 

2,00 
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Key: 


1. 

Program 

6. 

Robotics 

2. 

Phases 

7. 

Structures/ Control 

3. 

Totals 

8. 

Electronic  technology 

4. 

Technical  research 

9. 

Microgravity 

5. 

Propulsion 

Studies  and  Developments  for  Future  Activities 

In  order  to  ensure  the  overall  consistency  of  the  5-year  plan,  the 
national  space  program  must  supplement  the  pending  initiatives  with 
studies  and  development  plans  capable  of  following  the  preceding  ones 
without  causing  any  perceivable  gaps.  This  is  why  the  chapter  of  the 
plan  relating  to  Studies  and  Developments  for  Future  Activities  (which 
had  been  introduced  into  the  previous  revisions)  has  been  retained  and 
expanded.  The  ultimate  goal  is  to  create  suitable  opportunities  for 
development  on  the  industrial  level  in  order  to  foster  new  projects 
which  may  prove  critically  important  for  future  development.  The 
overall  financial  situation  may  be  siimmarlzed  as  follows: 

Table  13 


(1)F«)GR.  (2)FftSI  (3)T0Tfta  TOT.FfiK  <  1985  1985  1986  1987  1988  1989  1990  1991  >1991 

(4)ST«>I  E  SVH.F®  ATTIV.FimjR£  73.il  73.il  1.05  .36  12.00  12.00  12.00  12.00  12.00  12.00 


Key: 


1 .  Programs  3 .  Totals 

2.  Phases  4.  Studies  and  Development  for  Future 

Activity 
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Management  Activities 
Management  of  the  Mater a  Station 

According  to  the  currently  enforced  management  contract,  under  which 
Telespazio  is  to  meet  all  the  operational  requirements  of  the  Matera 
station,  4  billion  lire  are  to  be  allocated  during  the  1985-87,  2-year 
period. 

Under  this  same  agreement,  approximately  1.8  billion  lire  is  to  be 
invested  for  the  development  of  suitable  sites  designed  to  accommodate 
mobile  systems  and  to  effect  measurements  with  mobile  SLR  systems  in 
Trieste  and  Cagliari  in  1985-86  and  in  Greece  in  1986-87  for  the 
implementation  of  the  relevant  international  programs. 

Total  investments  for  the  operations  that  are  to  be  carried  out  by  the 
Matera  station  in  coming  years: 


—1986 

1.50 

billion 

—1987 

2.50 

billion 

—  1988 

2.50 

billion 

—1989 

2.50 

billion 

—  1990 

3.00 

billion 

—1991 

3.00 

billion 

These  figures  relate  to  the  management  of  the  Matera  station  as  well  as 
to  all  the  activities  connected  with  the  operation  of  the  mobile  laser. 

Management  of  the  Milo  Base 

The  activity  of  the  Milo  Base  is  to  be  viewed  against  the  background  of 
a  long-standing  international  agreement  for  the  execution  of  annual 
trans-mediterranean  flight  programs,  signed  by  INTA  (Spain,  CNES 
(France),  and  CNR  (Italy)  (see  enclosure).  In  addition,  throughout  the 
world  the  scientific  community  is  becoming  more  and  more  interested  in 
this  base,  which  has  the  necessary  potential  both  for  balloon  launches 
at  stratospheric  altitudes  for  trans -mediterranean  missions  and  for 
transcontinental  flights. 

At  this  point  in  time,  therefore,  the  prime  concern  is  to  develop  a 
suitable  operations  strategy  to  put  the  Milo  base  in  the  position  to 
meet  the  demands  of  the  scientific  community.  One  of  the  essential 
steps  involved  in  the  process  is  the  definition  of  a  targeted 
cooperation  program  with  Sicily's  administrative  bodies,  which  are 
expected  to  develop  the  relevant  infrastructures.  At  the  same  time, 
the  base  needs  reorganizing  also  at  the  industrial  level  for  operations 
management;  the  reorganization  plan  is  expected  to  be  implemented  along 
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the  lines  developed  for  the  operation  of  the  Matera  laser-ranging 
station.  The  financial  allocations  required  for  the  implementation  of 
this  program  are  estimated  as  follows: 


--1986 

4.09 

billion 

--1987 

3.00 

billion 

--1988 

3.00 

billion 

—  1989 

3.00 

billion 

—1990 

3.00 

billion 

--1991 

3.00 

billion 

Activities  at  Malindi 


As  is  well  known,  suitable  infrastructures  for  launches  and  for  the 
acquisition  of  telemetry  data  have  been  developed  at  Malindi.  So  far 
the  activities  connected  with  the  Malindi  infrastructures  have  not  been 
included  in  the  NSP  coordination  plan.  As  these  infrastructures  are 
becoming  increasingly  important  in  the  international  context 
(especially  in  view  of  the  prospective  development  of  the 
telesurveillance  programs  for  the  developing  countries),  effective 
action  must  be  taken  in  order  to  ensure  proper  development,  management, 
and  maintenance  in  the  event  that  these  activities  are  included  in  the 
overall  management  plan  for  national  space  activities.  The  estimated 
financial  allocations  are  as  follows  (in  billions  of  lire): 


--1987 
—  1988 
--1989 
--1990 
--1991 


5.00  billion 
5.00  billion 
5.00  billion 
5.00  billion 
5.00  billion 


Training  of  Specialists 

This  chapter  relates  to  the  financial  requirements  connected  with  the 
development  of  training  schemes  for  specialists  in  the  field  of  space 
technology. 

The  budget  for  this  area  of  activity,  which  was  introduced  in  the  1982- 
86  revised  plan  and  subsequently  confirmed  by  the  1984-88  plan,  is  as 
follows: 

—  1987 
--1988 

—  1989 

—  1990 
—1991 


1.00  billion 
2.00  billion 
2.00  billion 
2.00  billion 
2.00  billion 
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Sirio  and  CRA 


These  items  have  been  included  only  as  a  reminder  and  concern  financial 
allocations  made  in  past  years  on  the  basis  of  the  plan  submitted  by 
CIPE. 

Internal  Management  of  the  Plan 

This  section  concerns  the  payroll  expenses  for  all  the  people  working 
within  the  plan,  including  freelance  contributors  and  the  members  of 
the  scientific  committee  and  of  the  technical  commissions,  and  to  the 
overhead  expenses  involved  in  the  implementation  of  the  plan  itself# 

While  the  expenses  listed  below  do  not  include  the  funds  allocated 
tinder  the  finance  act  for  the  management  of  the  Space  Agency  which  is 
currently  being  established,  they  do  emphasize  the  need  to  provide  a 
suitable  electronic  processing  system  for  the  management  of  the  plan  in 
order  to  support  the  relevant  technical  and  administrative  services, 
and  the  need  to  establish  new  headquarters  to  keep  in  step  with  the 
continuous  expansion  in  activities. 

The  relative  financial  allocations  are  shown  below: 


—1986 

5.00 

billion 

—  1987 

5.00 

billion 

—  1988 

5.00 

billion 

—  1989 

5.00 

billion 

—  1990 

5.00 

billion 

—  1991 

5.00 

billion 

Advisory  Services  (Technical) 

This  section  deals  with  the  technical  assistance  activities  which 
domestic  and  foreign  companies  or  agencies  are  requested  to  perform  in 
the  specialized  areas  defined  by  the  NSP. 

In  this  connection,  it  should  be  pointed  out  that  from  1987  the 
average  annual  expenditure  (4  billion  lire),  which  until  now  has  been 
divided  equally  among  domestic  and  foreign  agencies,  will  be  borne 
entirely  by  national  organizations  such  as  Telespazio,  which  offers 
comprehensive  technical  assistance  services  in  a  wide  range  of 
different  areas. 
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The  relevant 

--1986 
--1987 
—1988 
—  1989 
—1990 
—1991 


funds  are  to 

3.00 

4.00 

4.00 

4.00 

4.00 

4.00 


be  allocated  as  follows: 

billion 

billion 

billion 

billion 

billion 

billion 


Advance  Allocations 

Following  a  CIPE  request  and  the  research  minister's  instructions,  the 
funds  for  the  completion  of  the  D/L  S.  Marco  program  (5.4  billion)  have 
been  allocated  in  advance.  An  additional  19.35  billion  lire  has  been 
allocated  to  the  CNR  for  the  indirect  costs  entailed  by  the  management 
of  the  plan  on  the  understanding  that  the  minister  will  ensure  that 
said  funds  are  reallocated  according  to  the  original  CIPE  budget. 
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Budget  Schedule 

The  figures  relative  to  the  allocations  made  for  the  activities 
connected  with  the  management  of  the  plan  are  shown  below: 

Table  12  [as  published] 


(1)  (2)  FASI 

TOTiia  TOT  .FROG 

(4)  OFOAHOKI 

76.05 

TRAPAKT 

26.83 

hATERA 

2^.22 

MALIHOI 

25.00 

(6) 

(5)FCRhvMI0KE  specialisti  . 

V.OO 

9.00 

^.^TPIO 

5.6^ 

5.6^ 

CRA  0/1 

20.00 

20.00 

(7)  GE3nO»E(8)STRUn\JRA  PSN/C» 

3A.?3 

36.93 

(9)  SirftF:TO(10^1S'ra<ZA  7ECWCA 

29.^0 

29.^0 

(iDfiKTICIPAZIOKI 

21.75 

(12)Fia.  CHR 

19.35 

(13)3rjticipo  era 

5.^0 

Key 

1. 

• 

• 

Program 

7. 

2. 

Phases 

8 . 

3. 

Totals 

9. 

4. 

Operations 

10. 

5. 

Training 

11. 

6. 

Specialists 

12. 

13. 

:  1985 

1985 

1986 

1987 

1988 

1989 

1990 

1991  >1991 

6.81 

.93 

1.09 

3.00 

3.00 

3.00 

3.00 

3.00 

1.28 

1.91 

1.50 

2.50 

2.50 

2.50 

3.00 

3.00 

5.18 

5.00 

5.00 

5.00 

5.00 

1.80 

2.00 

2.00 

2.00 

2.00 

5.30 

.31 

20.00 

1.92 

2.01 

5.00 

5.10 

5.00 

5.00 

5.00 

5.00 

5.00 

1.28 

2.12 

3.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.80 

10.00 

9.35 

5‘.10 

Management 
NSP/CNR  structure 
Support 

Technical  assistance 
Advance  allocation 
CNR  allocation 
CRA  advance  allocation 


101 


Extensions  to  Preceding  Programs 
Introduction 

This  section  deals  with  developments  concerning  ongoing  projects, 
resulting  from  feasibility  studies  and  intended  as  natural  followups  to 
activities  which  already  belong  in  a  definite  international  context* 

1.  Subsequent  Tethered  Missions  and  Future  Applications 

The  memorandum  of  understanding  signed  by  NASA  and  the  CNR  for  the 
Tethered  system  states  that  the  two  parties  will  also  cooperate  on 
Tether  II  and  III  missions. 

According  to  the  agreements  made  with  NASA,  the  II  mission  is  to  hinge 
on  a  study  of  atmospheric  phenomena,  while  the  III  mission  centers  on 
electrodynamic  aspects.  These  two  missions  are  expected  to  be  carried 
out  at  intervals  of  approximately  2  years  as  compared  with  the  Tether  I 
mission. 

The  II  and  III  missions  call  for  several  modifications  to: 

--The  design  of  the  scientific  module; 

— The  thermal  control  subsystem  (II  mission); 

--The  development  of  an  entirely  new  aerodynamic  stabilization  system 
(II  mission); 

--The  wiring  of  the  scientific  payload. 

The  economic  impact  of  the  TSS  II  mission  (inclusive  of  the  Tether 
Refurbishment  costs)  has  been  estimated  (as  a  percentage)  on  the  basis 
of  the  corresponding  activities  carried  out  for  the  I  mission 
(management,  design  monitoring,  quality  control,  systems  engineering, 
structure-thermal  control -software  subsystems,  assembly- integration- 
testing)  and  by  taking  into  account  the  activities  concerning  the  newly 
developed  equipment  (wiring  for  the  experiments  and  aerodynamic  trim 
stabilization) . 

A  similar  procedure  has  been  followed  in  order  to  assess  the  costs 
involved  in  the  TSS  III  mission,  the  only  difference  being  that  in  this 
case  the  refurbishment  costs  account  for  a  smaller  amount  of  the  total 
outlay. 

The  Core  Equipment  Mission  II  (III  TSS  mission)  includes  the  costs  for: 

--Overhauling  the  Core  Equipment  system  used  for  the  mission  I; 
--Defining,  designing,  and  developing  the  additional  portion  of  the  new 
conf igurat ion ; 
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--Carrying  out  verification  and  qualification  checks  of  the  added 
elements . 

Another  promising  area  for  the  development  of  the  Tethered  system 
concerns  the  implementation  of  the  American  space  station.  In  this 
context,  a  number  of  demonstration  missions  are  to  be  carried  out, 
including  the  KITE  (Kinematic  Tether  Experiments),  which  is  expected  to 
be  developed  by  NASA  in  approximately  6  years  (85-90);  the  first  3 
missions  are  for  study  purposes  while  the  last  ones  relate  to  the 
implementation  of  definite  projects. 

Negotiations  are  in  progress  for  the  definition  of  a  NASA-NSP  Joint 
Working  Group,  which  is  to  plan  those  demonstration  programs  which  are 
considered  feasible  on  the  basis  of  studies  carried  out  by  both 
agencies  (NASA  and  NSP). 

The  underlying  goal  is,  on  the  one  hand,  to  evaluate  the  demonstrations 
proposed  by  either  party  and,  on  the  other,  to  define  a  plan  for  those 
proposals  that  are  considered  feasible  and  interesting.  This  is 
expected  to  lead  to  the  establishment  of  joint  cooperation  programs, 
which  at  a  later  stage  will  be  defined  in  greater  detail  through  a 
memorandum  of  understanding.  The  estimated  cost  for  the  successive 
Tethered  missions  and  for  their  prospective  applications  is  shown  below 
(in  billions  of  lire): 

—  1987  2.00 
--1988  6.00 
--1989  20.00 
--1990  30.00 
--1991  30.00 


2.  SAR-X  for  SIR-D 

The  SAR  program  for  participation  in  the  SIR-D  (a  more  detailed  account 
of  this  program  is  given  in  the  section,  "Environmental  and  Terrestrial 
Observations"),  though  important  for  its  scientific,  technological  and 
industrial  implications,  is  bound  to  become  strategically  critical 
porovided  adequate  funds  are  allocated  for  the  prospective  development 
of  the  SIR-D  mission.  The  latter  is  but  a  natural  extension  of  the 
activities  carried  on  in  the  field  of  synthetic  angle  radars,  and  is  to 
play  a  major  role  in  the  utilization  of  the  space  station. 

Consequently,  the  activities  currently  in  progress  are  to  be  followed 
up  with  a  SIR-D  development  program,  according  to  which  feasibility  and 
preparatory  studies  are  to  be  carried  out  as  early  as  1987. 


billion 

billion 

billion 

billion 

billion 
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The  estimated  financial  investment  for  the  development  of  the  SIR-D 
program  amounts  to  45  billion  lire,  to  be  divided  as  follows: 


--1988  5.00  billion 
--1989  10.00  billion 
--1990  20.00  billion 
--1991  10.00  billion 


3.  Utilization  Programs  for  SAR-X  and  ERS-1 

Both  the  SAR-X  and  the  ERS-1  telesurveillance  programs--the  former 
being  implemented  on  a  national  basis,  the  latter  being  developed  in 
the  framework  of  the  ESA- -hopefully  will  result  in  the  development  of 
suitable  hardware  and  software  for  the  processing  and  production  of 
sensor-acquired  images  to  be  employed  in  specific  fields  of 
application,  for  example,  agriculture,  oceanography,  environmental 
control,  and  so  on. 

These  aspects  are  expected  to  acquire  considerable  importance  in  view 
of  the  existing  prospects  for  the  promotion  of  business  activities  in 
the  telesurveillance  field. 


The  estimated  financial  allocations  to  be  made  for  these  programs  are 
shown  below  (in  billions  of  lire): 


—  1987 
—1988 
--1989 
—1990 
—1991 


2.00  billion 
2.00  billion 
2.00  billion 
2.00  billion 
2.00  billion 


4.  Solid  Propulsion  Systems  Based  on  IRIS 

The  work  carried  out  by  Italian  industry  in  the  development  of  the 
perigee  stage  of  the  IRIS  program  and  in  the  development  of  new 
technologies,  such  as  light  thermal  protection  devices,  a  consvunable 
igniter  for  solid  propellant  motors  (ESA  ASTP)  and  a  light  weight 
nozzle  (NSP),  has  highlighted  the  possibility  of  improving  the 
performance  of  perigee  stage  motors. 

These  breakthroughs  are  expected  to  result  in  the  development  of  an 
advanced  propulsion  module,  which  will  offer  the  opportunity  to  widen 
the  field  of  application  of  the  system  itself.  Moreover,  extensive 
market  surveys  have  pointed  to  the  possibility  of  introducing  a  new 
motor,  capable  of  combining  the  know-how  gathered  through  the 
development  of  the  IRIS  project  with  the  new  technologies.  The  new 
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motor,  which  is  to  be  operated  by  a  smaller  amount  of  propellant, 
should  be  employed  as  an  apogee  motor  for  loads  weighing  a  few  tons. 
Besides  keeping  solid  propulsion  motor  technology  in  step  with 
worldwide  progress,  the  development  of  a  motor  of  this  kind  would  help 
fill  a  gap  in  present  market  requirements. 

The  financial  aspects  of  the  project  may  be  summarized  as  follows: 


—  1988 

—  1989 

—  1990 

—  1991 


6.50  billion  lire 
10.00  billion  lire 
10.00  billion  lire 
3.00  billion  lire 


New  Programs 
Introduction 

A  large  number  of  new  initiatives  are  currently  in  rapid  progress,  both 
on  a  worldwide  and  on  a  European  level.  An  effort  should  be  made  to 
contribute  to  the  implementation  of  these  initiatives  insofar  as  the 
funds  allocated  for  the  development  of  domestic  activities  allow,  to 
ensure  an  adequate  scientific  and  industrial  return  on  the  investments 
that  our  country  has  decided  to  make  through  the  European  Space  Agency. 

In  addition,  it  is  important  to  promote  other  initiatives  based  on  the 
work  performed  in  the  first  phase  of  the  plan  and  to  offer  solid 
opportunities  for  the  development  of  operative  services  in  the  more 
mature  sectors,  for  example,  telecommunications.  As  noted  earlier, 
this  level  of  activity  relates  to  those  programs  for  which  immediate 
implementation  is  strategically  important. 

1.  Italsat  II  Program 

The  Italsat  program  does  not  provide  for  the  development  of  a  second 
satellite.  Thus,  in  the  event  of  failure,  the  satellite  would  take  at 
least  3  years  to  redevelop. 

This  is  a  considerably  long  timespan  for  a  program  which  has  been 
developed  mostly  for  preoperative  purposes,  and  may  cause  serious 
problems  both  in  the  implementation  of  the  experimental  schedule 
(experiments  are  to  be  carried  out  during  the  first  6  months  of  orbital 
life)  and  in  the  subsequent  preoperative  phase,  in  which  case  the 
Italsat  system  would  not  fit  in  with  the  schedule  that  has  been  drawn 
up  for  the  development  of  the  public  telecommunications  network. 
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This  would  also  entail  a  considerable  loss  in  terms  of  the  investments 
made  by  the  relevant  telecommunications  agencies  (ISTP,  SIP, 
Telespazio),  which  are  to  install  and  operate  the  communications 
stations. 

In  view  of  the  above  considerations  and  of  the  favorable  attitude  of 
the  Higher  Technical  Council  of  the  Ministry  of  the  Postal  and 
Telecommunication  Services  and  of  the  contracting  companies  involved  in 
this  program,  the  NSP  is  to  cover,  in  advance,  part  of  the  costs 
required  by  the  development  of  the  second  satellite  unit.  This  means 
that  the  NSP  will  provide  the  funds  required  for  the  construction  of 
the  second  unit  by  using  mainly  long  term  consignment  parts  which  are 
expected  to  cost  30  billion  [lire]  for  the  development  of  the  flight 
unit. 

By  following  this  course  of  action,  three  options  are  available:  the 

first  implies  the  immediate  repetition  of  the  mission,  in  the  event  of 
an  accident;  the  second  concerns  the  possibility,  in  the  event  of  the 
successful  implementation  of  the  mission,  of  transferring  the  second 
unit  to  the  telecommunications  agencies  by  being  reimbursed;  and  the 
third  implies  the  utilization  of  the  second  unit  for  a  technological 
mission  to  be  carried  out  in  conjunction  with  the  multibeam 
communications  mission.  In  this  case,  a  new  technological  payload 
would  be  fitted  aboard  the  satellite  along  with  the  multibeam  load, 
instead  of  the  global  and  propagation  payload.  [carico  utile  globale  e 
di  propagazione] 

Similarly,  the  base  satellite  may  be  used  to  carry  some  of  the  units 
developed  in  the  framework  of  the  plan's  technological  program  rather 
than  those  which  are  currently  installed  aboard  (which  are  not  produced 
domestically) . 

It  is  quite  clear,  however,  that  the  base  satellite  is  to  carry  only 
those  units  that  are  technologically  advanced  and  have  reached  a  stage 
of  development  that  is  consistent  with  the  standards  established  for 
the  second  Italsat  flight  unit.  This  does  not  apply,  however,  to  the 
technological  payload,  which  is  not  critically  important  in  terms  of 
the  main  mission  (the  Italsat  multibeam  mission)  and  which,  therefore, 
is  not  expected  to  meet  the  stated  development  and  reliability 
standards. 

2.  New  Technologies  for  Telecommunications 

Among  the  activities  carried  out  in  the  field  of  communications  payload 
technology,  a  particularly  interesting  role  is  being  played  by  those 
involving: 

-"Intersatellite  microwave  and/or  optical  connections 
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— S-band  and  K-band  data  relays 

--Telecommunications  systems  for  mobile  units  and  for  lowcost,  limited 
capability  terminals. 

The  operations  mentioned  under  point  a)  may  relate  to  the  development 
of  millimetric  wave  transmitting/receiving  and  aiming  systems  (thus 
enhancing  the  development  of  VHF  technologies,  which  started  off  with 
the  development  of  40/50Hz  propagation  packs)  or  center  on  optical 
frequency,  which  would  boost  the  development  of  the  relevant  components 
and  apparatus,  for  example,  receivers,  optical  mode  modulators,  and 
lasers  for  space  applications.  As  for  the  activities  referred  to  in 
point  b),  areas  of  special  interest  include:  increased  S-band  system 
capability  for  applications  that  are  to  be  compatible  with  the 
TDRSS/NASA;  development  of  K-band  apparatus  and  antennas;  and,  finally, 
the  application  of  regenerative  techniques  to  the  treatment  of  high¬ 
speed  data  flows  on  DRS  satellites. 

The  most  interesting  among  the  areas  of  development  mentioned  imder 
point  c)  are  those  which  concern  payloads  for  communications  and 
radiolocation  with  mobile  units  and  small  terminals.  Including 
man/satellite  communications;  the  development  of  equipment  for 
sophisticated  telecommunications  systems,  such  as  modems,  numerical 
switching  stages,  processors,  solid  state  senders,  and  so  on. 

The  II  spacecraft  will  also  receive  the  30  billion  lire  already 
referred  to  in  the  section  dealing  with  Italsat.  This  amount  is  to  be 
supplemented  with  the  costs  entailed  by  the  launch  (an  estimated  114 
billion  lire),  which  are  to  be  entered  after  1991. 

3.  Development  of  New  Space  Subsystems 

These  activities  aim  at  a  gradual  acquisition  of  the  technologies 
required  for  the  development  of  subsystems  to  be  used  for  satellites 
engaged  in  scientific  and  applicational  missions,  as  our  domestic 
industry  is  not  yet  capable  of  meeting  the  technological  requirements 
existing  in  this  field.  A  special  project  is  to  focus  on  the  study, 
design  and  development  of  a  trim  control  system  which  may  be  used  for 
the  SAX  scientific  satellite  or  for  future  operational  satellites  of 
the  Italsat  type. 

In  this  connection,  it  must  be  emphasized  that  Italy  is  lagging  behind 
the  other  European  countries  and  will  have  to  fill  this  technological 
gap  in  the  shortest  possible  time.  An  overview  of  Italy's  Industrial 
system  shows  that  there  are  good  prospects  for  the  development  of 
three-axis  trim  control  subsystems.  Indeed,  both  the  necessary  know¬ 
how  in  systems  engineering  and  the  technological  potential  for 
developing  sensors,  inertial  units,  electronic  components,  and  control 
software  are  readily  available. 
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4.  Activities  Related  to  the  Development  of  Space  Stations 
4.1  Logistic  Module 

The  U.S.  space  station  includes  a  "Logistic  System"  designed  to  supply 
both  the  station  itself  and  its  users  with  all  the  logistical  services 
that  are  required  for  extended  periods  in  space. 

The  system  consists  essentially  of  four  types  of  carriers,  each 
designed  to  meet  the  logistical  requirements  of  the  station;  these 
modules  are  to  carry  four  different  types  of  loads,  that  is: 

--Pressurized  loads 
--Unpressurized  loads 
““Propellants 
--Fluids 

The  pressurized  load  carrier  module  will  also  be  used  to  provide  the 
crew  with  a  inhabitable  facility  for  their  activities.  The  steps 
involved  in  the  logistical  module  plan  include: 

““Transfer  to  the  orbiting  station  by  means  of  an  STS  [expansion 
unknown] 

-“Supply/ storage  of  provisions  in  orbit 
--Return  flight 

--Replacement  of/by  similar  modules  carried  into  orbit  by  earlier 
flights  (checkout  to  be  performed  prior  to  substitution). 

The  "Logistic  System"  also  includes  the  so-called  "Experiment  Logistic 
Moduel"  which,  according  to  pending  agreements,  should  be  made 
available  by  Japan. 

In  this  situation,  an  extremely  important  role  is  to  be  played  by  a 
bilateral  cooperation  agreement  between  Italy  and  the  United  States  for 
the  development  of  the  logistical  system;  this  involves  logistical 
support  for  pressurized  loads  as  well  as  other  aspects,  for  example, 
robotics,  refueling  in  flight,  and  so  on,  for  which  some  initiatives 
have  already  been  suggested  by  the  NSP.  In  addition  to  this  one,  other 
types  of  agreements  may  be  foreseen:  Italy  may  request  "payments  in 

kind"  for  its  contribution  to  the  development  of  the  space  station 
system.  Such  nonmonetary  rewards  may  include  NASA  contributions  and 
services  in  connection  with  the  utilization  of  the  space  station  for 
national  programs. 
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The  overall  investment  figures  for  this  program  are  shown  below: 


—  1987 

—  1988 

—  1989 

—  1990 

—  1991 


2.00 

10.00 

13.00 

15.00 

20.00 


It  is  estimated  that  another  50  billion  lire  will  be  allocated  after 
1991--on  the  whole,  a  significant  contribution  to  the  development  of 
the  logistical  system. 

4.2  Synthetic  Angle  Radars  for  Polar  Platforms 

According  to  the  programs  that  are  being  considered  both  in  Europe 
(ESA)  and  in  the  United  States  (NASA  and  NOAA),  polar  orbit  ^ earth 
observations  will  be  carried  out  by  the  polar  component  (  Polar 
Platform")  of  the  space  stations  (the  American  "Space  Station"  and  the 
European  "Columbus"). 

Two  polar  platforms  (ESA  and  NOAA/NASA)  and  one  research  platform 
(NASA)  are  expected  to  become  operational  as  of  1994.  The  polar 
platform  is  the  natural  outcome  of  the  technological  activities  carried 
on  in  the  field  of  sensor  development. 

In  accordance  with  these  international  development  plans,  the  NSP  has 
already  established  that  the  last  phase  of  the  SAR-X  program  will  focus 
on  the  development  of  a  highcapability  model  to  be  installed  on  one  or 
more  of  the  polar  platforms.  The  details  of  this  program  depend, 
naturally,  on  the  results  of  the  present  activities  of  the  SIR-C  and  of 
the  future  ones  of  the  SIR-D. 

The  funds  to  be  allocated  over  the  5 -year  period  are  indicated  below: 


—  1988 

2.00 

--1989 

10.00 

—  1990 

10.00 

—  1991 

20.00 

An  estimated  50  billion  lire,  for  the  years  following  1991,  are  to  be 
added  to  the  above  figures. 
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5.  Colximbus  Utilization  Program 

The  European  Columbus  program,  in  which  Italy  is  participating  with  a 
significant  financial  and  industrial  contribution,  will  become 
operational  by  the  mid-1990s. 

In  the  course  of  1986,  the  plan  shall  program,  develop,  and  implement 
specific  operations  and  initiatives  in  order  to  provide  for  the 
scientific  utilization  of  the  Columbus  on  a  national  level,  the  extent 
of  such  utilization  being  proportional  to  the  Investments  made  by  Italy 
for  the  development  and  implementation  of  the  program  in  cooperation 
with  other  ESA  members.  Once  it  is  fully  operative,  the  Columbus 
system  will  consist  of  an  inhabited  pressurized  module  (capable  of 
operating  in  conjunction  with  the  space  stations  developed  by  NASA  as 
well  as  an  independent  "free  flyer")  and  of  a  number  of  polar  or 
coorbiting  platforms;  the  program  also  includes  the  development  and 
implementation  of  multiuser  facilities  for  the  performance  of 
experiments. 

The  scientific  and  technological  activities  that  will  be  performed 
through  the  Columbus  concern  microgravity  (science  of  materials,  fluid 
dynamics),  life  sciences  (biology,  medicine),  and  earth  sciences — 
disciplines  in  which  Europe  has  acquired  a  considerable  amount  of 
knowledge  thanks  to  the  missions  carried  out  by  the  Spacelab. 

Following  the  instructions  given  by  the  Ministry  of  Scientific 
Research,  an  Italian  team  has  been  sent  to  Germany  to  cooperate  on  the 
Columbus  program.  Both  the  Italian  and  the  German  teams  are  currently 
working  on  a  plan  of  the  relevant  activities,  including  the  aspects 
connected  with  utilization. 

The  preparatory  activities  relating  to  the  utilization  of  the  Coltmibus 
Involve  three  different  levels: 

— Activities  based  on  promotion,  information,  and  selection  in  order  to 
identify  the  experimental  areas  that  are  of  major  interest  to  the 
national  agencies  or  industries  which  have  the  potential  for  engaging 
in  extensive  research  programs; 

— Preliminary  surveys  and  technical-scientific  feasibility  studies; 
participation  of  Italian  researchers  in  preparatory  microgravity 
tests  by  employing  the  facilities  and  equipment  made  available  by  the 
ESA  and  NASA,  for  example,  suborbital  rockets  (European  Texus 
program)  and  parabolic  flights  (KC-135  NASA  program); 

--Start-up  and  financial  support  of  national  research  programs  to  be 
subsequently  selected  for  inclusion  in  the  Columbus  mission. 
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Yet  another  level  of  intervention  for  the  implementation  of  the  plan 
relates  to  "ground  infrastructures."  Indeed,  the  draft  of  the  program 
recognizes  the  need  to  support  and  rationalize  the  activities  of  the 
European  users  (interface  and  simulation  tests,  Columbus  databank, 
planning  of  experiments)  by  establishing  national  "support  centers 
connected  to  each  other  on  a  European  level,  and  interacting  with  the 
Coliambus  Control  Center  during  the  mission. 

The  overall  investment  plan  may  be  summarized  as  follows; 


—  1987 
--1988 

—  1989 

—  1990 
--1991 


1.00 

2.00 

5.00 

10.00 

10.00 


6.  Refueling  in  Orbit  With  Liquid  Propellants 

Maintenance  Operations  in  Orbit 

The  new  programs  for  space  utilization  (Columbus,  space  stations,  etc.) 
emphasize  the  importance  of  extending  satellite  and  platform  life 
through  the  adoption  of  suitable  propellant  refueling  systems. 

Feasibility  studies  have  been  carried  out  in  this  connection,  mainly  to 
identify  the  many  and  complex  problems  involved  in  this  operation.  The 
development  of  a  suitable  apparatus  (which  may  be  applied  as  a  fixture 
on  vehicles  such  as  OMVs,  space  vehicles,  Hermes,  etc.)  would  be  an 
extremely  challenging  high"tech  program  and  would  offer  several 
domestic  industries  the  opportunity  to  keep  in  step  with  the  ultimate 
requirements  in  the  field  of  space  operations.  It  should  be  noted  that 
the  present  situation  in  European  space  station  development  does  not 
include  extravehicular  activities;  however,  the  development  of  Hermes 
coupled  with  the  need  to  perform  maintenance  operations  in  space  and  to 
achieve  an  ever  greater  degree  of  autonomy  in  the  field  of  space 
technology  call  for  the  development  of  a  system  for  extravehicular 
human  maneuvers. 

As  these  systems  are  thought  to  be  implementable  only  on  a  European 
level,  a  suggestion  has  been  made  to  carry  the  project  into  phase  B  in 
order  to  offer  the  domestic  industry  the  possibility  of  acting  as  a 
prime  contractor  in  a  prospective  ESA  program. 

The  overall  investments  are  estimated  at  roughly  15  billion  lire,  as 
follows: 

—  1987  2.50 

—  1988  10..00 

—1989  2.50 
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7. 


Estimated  Investment  Plan 


The  following  table  includes  the  figures  concerning  the  total 
investments  made  for  these  programs  which  are  considered  merely  follow¬ 
ups  to  existing  programs  as  well  as  for  the  new  programs  designed  to 
meet  the  current  strategic  requirements  in  the  most  important  areas  of 
space  activity. 

Table  13  [as  published] 


(1)  ftcOGR.  (2)FftSI  (3)T0TAII  TO^tf^lK 

<  1985  1985  1986  1987 

1988 

1989 

1990 

1991  >1991 

(5)  crnswAZ. 

172.50 

(6)Tn>£R  COT.40D« 

8S»00 

2.00 

6.00 

28.00 

30.00 

30.00  60.00 

SIR-{) 

15*06 

5.00 

10.00 

20.00 

10.00 

(7)  anin.s^.-x+ERs-i 

10.00 

2.00 

2.00 

2.00 

2.00 

2.00 

IRISn4«0T0P£ 

29.50 

6.50 

10.00 

10.00 

3.00 

HALSATH 

80.90 

(9)  SEC.UHnA'  01  VOLO 

15.08 

2.00 

13.00 

20.10 

10.60 

(lO)LFlNClO 

1.00 

111.80 

(ll)MJOVI  PAYLOAD  TIC 

35.00 

1.00 

1.00 

10.08 

10.60 

10.00 

(l2;)sviLUPP0(i3Jiu(y;i  sonos,  S/C 

35.00 

35.00 

1.80 

18.00 

10.06 

SPACE  STAna^ 

111.50 

LOGISnC  SYSTEM 

60.00 

2.00 

10.00 

13.00 

15.00 

20.00  56.00 

P0U«  PLATP.SAR-X 

12.00 

2.00 

10.00 

10.00 

28.88  50.00 

irnuzz.coLUMEus 

28.00 

1.00 

2.00 

5.68 

10.00 

10.00 

F^fP*REFlEL+AMJ 

11.50 

2.00 

10.00 

2.50 

Key: 


1. 

Program 

7. 

Utiliz.  SAR-X  +  ERS 

2. 

Phases 

8. 

IRIS  II  +  MOTOR 

3. 

Totals 

9. 

Second  Flight  Unit 

4. 

Total  Program 

10. 

Launch 

5. 

Follow-up 

11. 

New  TLC  Payloads 

6. 

Follow-up  /Tether  +  DEMO 

12. 

Development 

13. 

New  Subsystems  S/C 
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Distribution  of  contracts  assigned  according  to  sector 


(1)  F!X««:AWST!  fSH 
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85 
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86 
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85 
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85 
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85 
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83 
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83 
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87 
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83 

• 
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212 

81 

CCNSULENZE 

ESA 

ESA 

2333 
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85 
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__ 
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45 

45 

84 
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BO 
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85 

SESTIDNE 

C!lf./P;S 

CNR/rSN 

25SC 

2,550 

86 
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95 
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AP 
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85 
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1 
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35 
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35 

35 

84 
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PR.  PILDTA 
£MMA-yOE 
I  EMMA-VDS 
’  SAP.-X 
SAR-T 
ShR-X 

•  -.  SAP-X 

C£t-^ 

(23)  PR.  PILuTA 
EMMA-VDS 

L  ?R.  rZLOTA 

PR.  rlLGTA 

'  rS.  -ILGTA 

:  PR.  PIIQTA 

PR.  FIluTA 

;  PR.  PILOTA 

!  .  PR,  PILOTA 

^  PR.  PILOTA 

*  '  PR.  PILCTA 

;  EHMA-VCS 

EMMA-VDS 
EMMA-VDS 
EMMA-VDS 
PR.  PILOTA 
PR.  PILCTA 
PR.  PILOTA 
PR.  PILOTA 
PE.  PILOTA 
PR.  PILOTA 
PR.  PILOTA 


P3N 

PRISE.'KHT?:. 

SU9/:2NTH. 

C05T0  .«^ARZ. 

IMPEGNO 

ANNO 

C;:e/psn 

CNR/P5N 

1628 

1,628 

79  . 

CNR /PEN 

CHR/PSN 

llfcS 

1,163 

81 

•:kr/?sh 

CNP/PSN 

620 

820 

83 

CNR/fSJi 

CNR/P3N 

1047 

1,047 

82 

CKR/PS.’i 

CNR/PSN 

260 

260. 

84 

CSR/PS)i 

CSR 

454 

454 

84 

LA8EN 

LABEN 

43 

50 

82 

CNR/PSh 

CNR/PSN 

490 

490 

85 

CNr/PSN* 

CNR 

442 

442 

85 

ZODIAC 

ZODIAC 

80 

80 

86 

CSR/fSS 

CNR/PSN 

530 

530 

86 

Tptal: 

36,881 

CI5E 

CISE 

1880 

2,213 

86 

SELEMIA 

SELENI.A 

662S 

8,053 

86’ 

CNR 

CNR 

30 

30 

83 

UNtVERS. 

UNIVERS. 

182 

182 

83 

TELESPAZIO 

TE.ESFA!13 

150 

173 

81 

5ELEMA 

SELENIA 

937 

U106 

84 

CI3E 

CISE 

147 

174 

82 

DRIVERS. 

UNIVERS. 

•»*: 

Lw 

25 

82 

3ELENIA 

SELENIA 

1596 

1,383 

85 

TELE3PAZI0 

TElESrAZID  . 

729 

1,567 

84 

TELESPAZIC 

CSATA 

600 

84  ■ 

TELESrAZIO 

TELESPAZIO 

849 

1,002 

84  ■ 

vDS 

VDS 

042 

994 

84 

SELEHIA 

SELENIA 

592 

699 

84 

CISE 

CISE 

40 

401 

80 

CISE 

CONTRAVES 

130 

80 

CISE 

SELENIA 

142 

80 

CISE 

SMA 

40 

80 

S'jlif  1  :R 

ADJhTE* 

15 

b: 

TELESPA! 10 

TELESFAZIO 

^55 

29* 

61 

CNR 

.  CNR 

•  V 

20 

85- 

C3ATA 

CSATA 

60 

70 

81 

’ELESPAZIO 

TELESriZIO 

152 

312 

81 

TELESPAZIO 

CSATA 

119 

81 

CSATA 

CSA^A 

165 

190 

80 

TELE5PAZI0 

raEs^AziD 

492 

741 

02 

TELESPAZIQ 

CSATA 

153  • 

82 

3ELF0T0P 

BELFQTC? 

10? 

107 

81 

CNR 

CNR 

430 

480 

85 

UNivERS. 

UNIVERS. 

320 

320 

85 

TELESPAZIO 

TELESPAZIO 

50 

58 

32 

TELESPAZIO 

ELSA8 

2286 

85 

TELESPAZIO 

TELESPAZIO 

2594 

5,717 

85 

UNIVERS. 

UNIVERS. 

10 

10 

85 

UNIVERS. 

UNIVERS.  ^ 

315 

315 

84 

UNIVERS. 

UNIVERS. 

303 

303 

83 

UNIVERS. 

ONI  VERS. 

463 

463 

82 

UNIVERS. 

UNIVERG. 

65 

65 

SI 

UNIVERS. 

UNIVERS. 

527 

527 

80 

UNIVERS. 

UNIVERS. 

470 

470 

79 

CNR 

CNR  . 

71 

71 

79 

114 


Pf!CSf!AH>tA 


(24) 

:  psams. 


■  i 

(27) 

1  RIC.  TECROL.  • 

I 

L. 


Faoe  2 


r!HA?i:iAK£K’!  P3N 


FWGcTTC 


E63E 

IRIS 


(25) 

(26) 


NicRaeR. 


oescr::idn£ 

PRIRE/CONTR. 

StS/CDSTR. 

COSTC  FARZ. 

IHPE5N0 

ANNO 

PR.  PILOTA 

ChS 

CNR 

406 

406 

80 

PE.  PIICTA 

CNR 

CNR 

*34 

234 

81 

PH.  PILOTA 

CNP 

CNR 

<01 

403 

82 

PR.  PILOTA 

CNP 

CNR 

^50 

450 

83 

rR.  PILOTA 

CHr. 

ChR 

4eo 

48(! 

34 

Total: 

31,028 

REAL12ZAZ. 

LASEN 

LABEN 

4512 

5,324 

84 

SVIL.ASE 

AIT 

NICROTECSICA 

4393 

84 

SVil.ISS 

&PD 

BPD 

14987 

22,748 

84 

SVIL.ISS 

8PD 

AIT 

2219 

84 

SVIL.ISS 

BPC 

FIAR 

599 

84 

SVIL.ISS 

EPO 

LABEH 

4943 

84 

PftENQTAZIONE 

NASA 

NASA 

116 

116 

79 

lELER. 

SPD 

BPD 

111 

131 

83 

PPOSETTO  PREL. 

BPD 

BPD 

1232 

3,841 

60 

FPDBETTu  PRcL. 

SPD 

AIT 

1015 

80 

PROGET'O  PREL. 

ppn 

5ELENIA 

172 

80 

FROGETTO  PREL.  . 

cFD 

CNS 

475 

80 

PROSETTG  PREL. 

B=-D 

LABEN 

465 

80 

FRCGETTS 

AIT 

AIT 

3323 

9,223 

82 

PROGETTG 

AIT 

BPD 

3057 

82 

FROGETTO 

AIT 

FIAR 

133 

82 

PRD5ETT0 

AIT 

LABE.-* 

814 

62 

PROSETTO 

AIT 

liCROTECNICA 

293 

82 

SVIL.ASE 

AIT 

AIT 

16892 

27,769 

84 

SVIL.ASE 

AIT 

FIAR 

1636 

84 

SVIL.ASE 

AIT 

LABEN 

434S 

84- 

REAL.JluI'.iSS 

SPD 

FIAR 

2174 

86* 

PEAl.JIGD.ISS 

BPD 

LABEN 

347«? 

.  0^* 

IE: 

:?{• 

i"T 

-?rr 

SO* 

IfPi  “rr 

E-D 

BP;- 

27534 

22.67y 

86* 

REiL..10:.iSE 

AIT 

LABEN 

5432 

86* 

REAL.PCO.ASE 

AIT 

■  FIAR* 

1606 

86* 

REiL.KGO.AEE 

AIT 

NICRQTECNICA 

3876 

86' 

REAl.?1D3.ASE 

AIT 

AIT 

4762; 

37,777 

86* 

Total: 

129,599 

PfiOSRAnni 

UNiVERE. 

UNIVERS. 

130 

130 

83 

PPDSFAKni 

CHR 

CNR 

31 

31 

84 

PRQ3RARJ1I 

USIVERS. 

UNIVERS. 

294 

294 

84 

PP.DBRAMI 

UNIVERS. 

UNIVERS, 

150 

150 

82 

REALiilAZ.UHV 

CISE 

CISE 

938 

80 

HANUTENZ.UHV 

c:sE 

CISE 

50 

58 

61 

ADES.RETALLI 

CISE 

CIEE 

35 

41 

84 

PRCSSAP.nl 

UKIVERS. 

LNIVERS. 

40 

40 

85 

PRCGRAKPI 

CNR 

CHR 

55 

55 

85 

HANUTENZ.FPH 

FIAT 

FIAT 

157 

182 

82 

FPK 

FIAT 

FIAT 

1132 

1,291 

80 

EtiP.ECA 

UNIVERS. 

RIAL 

65 

85 

EUP.ECA 

UNIVERS. 

UNIVERS, 

325 

1,275 

85 

EURECA 

UNIVERS. 

CENTRDTECNICA 

390 

85 

EilRECA 

UNIVERS. 

CONTROL  SYSTEM 

280 

85 

115 


FINANZIAJ^cKTI  FSN 


FrOGF.A?if1A 


PF03ETTC 


DtSCFIZIGNt 


PFCFULS. 


(^^^RGBOTICA 

(29)teck.  elettr. 


(30) 


(31) 

(32) 

(33) 


(^^^TECJi.  HECC. 


TLC 


PROSRAHMI 
ENDGREATT. 

FATT.PRGP. 

PF.GSETTG 
PPOSETTO 
PR06RAKP.: 

3ENS0RE  IP. 

PR06PAJ1HI 
SENS.  STELl. 

SENS,  STELL. 

SENS.  STELL. 

SENS.  STELL. 

SENS.  STELL. 

SENS,  STra. 

LINEA  PILGTA 
LINEA  PiLOTfi 
CELLE  BAAS 
PANN.SAAS 
PROcPANNi 
PRuSRANNI 
PROoRANNl 
PP06RAI1NI 
.=ISTENI  NECC. 

PAPAL. 

(36>nello. 

/oy^LE  SCIAP.I 
^CELLE  SOLAR] 
PRQSP.AnHI 
PRCERANni 

(38)cclL£6.  italsat-acts 

PRC6R.  TEL. 

'lONGNIC 

•OSC?!IC 

PCNO-IC 

P.GNC'FJLSE 

FF.CP.iJSi-. 

CLUSTER 

CGNSUIENZE 

PR06RAMI 

pROBPAmil 

PROePAN-J 

PRDoRANIIl 

PROBRAWl 


SAT 


SROUNS 

SAT 


A  B  (39)seghehto  terra 


^FRCSETTO 

PROBcTTO 

PROSETTO 

PR08ETTO 

PROSETTO 

PROSETTO 

PROSETTC 


=RINE/CONTF;. 

SUB/CONTR. 

CCSTG  PAfiZ. 

inPEG.NG 

ANNO 

UNIVtf.S. 

UNIVERS. 

125 

125 

80 

FIAT 

FIAT 

135 

159 

84 

BPD 

BPO 

49 

SB 

83 

SE'.ENIA 

SELENIA 

72 

as 

85 

FIAR 

•lAR 

?6 

89 

84 

UN I VERS. 

UNIVERS. 

30 

30 

•85 

6ALILEG 

5ALILEC 

267 

315 

85 

CSf. 

CNR 

15 

IS 

83 

CISE 

CISE 

ISO 

562 

84 

CISI 

BAVAZZI 

113 

84 

CISE 

LABEN 

233 

84 

CISE 

CISE 

990 

2,700 

81 

CISE 

BAVAZZI 

340 

81 

CISE 

LA8EH 

1070 

61 

FIAR 

CISE 

760 

85 

FlAn 

FIAR 

695 

1.741 

85 

CISE 

CISE  ’ 

17 

20 

83 

CISE 

CISE 

59 

70 

83 

UNIVERS. 

UNIVERS. 

14 

14 

84 

UXIVcSS. 

UNIVERS. 

27 

2? 

83 

UNIVERS. 

UNIVERS. 

297 

297 

82 

UHiVBS. 

UNIVERS. 

95 

.  95 

83 

lCNTRhVcS 

CONTRAVES 

153 

IBO 

85 

CISE 

CISE 

100 

118 

84 

AIT  ■ 

AIT 

101 

116 

80 

CISE 

LASEN 

441 

85 

CISE 

CISE 

700 

1,323 

85 

UNIVERS. 

.UNIVERS. 

216 

216 

83 

CNR 

CNR 

36 

36 

85 

TELESPAZIO 

TELESPAZIO 

90 

106 

86 

FUF 

FUB 

85 

98 

81 

ITALTEl 

ITALTEL 

151? 

5,000 

81 

iT.H;.TEL 

c:sE 

19?: 

61 

ITALTEu 

SELENIk 

:008 

01 

TE.ESRAZIC 

TELESPAZIO 

TJ 

31 

el 

TE.ESFA2I0 

TEL£5=A2iD 

60 

.  70 

31 

CNS 

CN5 

172 

1?S 

81 

CNUCE 

CNUCE 

82  ■ 

32 

83 

UNIVERS. 

UNIVERS. 

131 

181 

81 

CNR 

CNR 

166 

166 

82 

CNR 

CNR 

261 

261 

83 

CNR 

CNR 

90 

98 

84 

CNR 

CNR 

75 

Total: 

75 

19,242 

86 

TELESFAIIO 

TELESPAZIO 

1932 

2,230 

86 

AIT 

AIT 

569 

670 

B3 

AIT 

FQKLER 

263 

86 

AIT 

SELENIA 

302 

86 

AIT 

TELESPAZIO 

138 

66 

■  AIT 

BPD 

673 

86 

AIT 

FIAR 

420 

86 

AIT 

LAEEN 

618 

86 

AIT 

‘ait 

7703 

11,944 

86 

116 


5RCal!«i.1«6 


VHZl  SC.'ENC: 


(43) 


nNA!f:iA!!cNTI  P3N 


!!£SC';IISHE 


??.I«/:3SIF..  3U6/C0*iTii.  COSTC  fiSf.2.  INPREHO  ANXC 


r'AYlCAO  lA*  (41  ^SFCrir.  CHR 

SIS'EHh  CNF. 

SI-'CNF  UN:V;.!iS. 

SISTOIA  CNR 

SISTESA  CNR 

SISTEXA  UNIVERS. 

(42)  studio  laben 

,  PROS.  P/L  All 

SISTEKA  UHIVEP.S. 

PAYLOAD  lETHER  ESPERIH.  CKR  . 

ESPER'.H.  UNIVERS. 

ESPERIR.  eSvAHl 

PRENOI.  YESAG  NASA 

E5PERIN.  sAVAill 

E3PERIX.  BAVAZtJ 

ESPERin.  .  cNIVERS. 

ESPERIR.  UNIVERS. 

ESPESIR.  CNR 

ESFEHIS.  CNR 

SC.  ASTRON.  ESFESIN.  UNIVERS. 

HIFPARCOS  CSS 

BAXTEl  *.A3EN  ■ 

SIGTTQ  LABEN 

GIOTTO  bava::: 

*  Siono  SALILEO 

SiO'TO  SAL’LEC 

RIPFARCOS  CSATA 

■jANTEi.  LA8E.N 

ESPESIN.  CNF. 

YiuTT-'tSC 

ESPERIN.  PALL.  CNR 

ESPERIN.  PALL.  UNIVERS. 

H1?=A.RCQS  CSS 

KI-PARCns  UNIVERS. 

HIFPARCOS  CSS 

HIPPARCC3.  CSATA 

SIOTTO  LA3EN 

OSDTTO  UNIVERS. 

oIDTIO  .  CNR 

GIOTTO  .  GALILEO 

GIOTTO  GAVAIZI 

GIOTTO  SALILEO 

GANTEl  LABEN 

STAR  SENS.  CNR 

HIPPARCOS  CSATA 

SIOTTO  CNR 

SIOTTO  .  CNR 

HIPPARCOS  UNIVERS. 

HIFPARCOS  '''■  UNIVERS. 
HIPPARCOS  UNIVERS. 

HIPPARCOS  UNIVERS. 

ESPESIM.  UNIVERS. 


117 


CNk 

Total: 

13 

14,844 

13 

86 

CNR 

66 

66 

83 

UNlViRS. 

5:: 

523 

84 

CHft 

7? 

7’, 

84 

CNR 

1640 

1,640 

85 

usrvpRs. 

196 

196 

85 

LABEN 

238 

340 

83 

LABEN 

2875 

3,392 

86 

UNIVERS. 

9 

9 

83 

CNR 

423 

423 

85 

UNIVERS. 

170 

170 

85 

GAVAIZI 

339 

399 

85 

NASA 

206 

206 

85 

EhVAuI 

253 

298 

85 

SAVAZZl 

477 

563 

85 

UNIVERS. 

9 

8 

83 

UNIVERS. 

56 

56 

64 

CNR 

90 

90 

83 

C.Nfi 

92 

92 

84 

UNIVERS. 

55 

55 

86 

CSS 

746 

380 

85 

LABEN 

315 

372 

85 

LABEN  . , 

59 

69 

84 

SAVhZZI 

99 

117 

84 

SAlILEC 

20 

24 

84 

GALIuEC 

7 

8 

84 

C3.ATA 

119 

141 

34 

LABEN 

140 

165 

84 

CNR 

44: 

441 

85 

UNIVERS. 

636 

636 

85 

cw 

1385 

1.385 

85 

UNIVE?-. 

212 

212 

85 

CSS  . 

181 

216 

82 

UNIVERS, 

137 

137 

8* 

CSS 

254 

300 

83 

CSATA 

83  : 

98 

83 

LABEN 

45C 

513 

81 

UNIVERS. 

too  . 

100 

85 

CNR 

102 

102 

85 

6A;.ILEG 

607 

’  720 

82 

GAVAIZI 

'  282 

316 

82 

6ALILEQ 

195 

228 

81 

LABEN 

451 

533 

83 

CNR 

80 

80 

84 

CSATA 

404 

477 

85 

CNR 

140 

140 

83 

CNR 

09 

89 

84 

UNIVERS, 

20 

20 

80 

UNIVERS. 

Tn 

yi» 

32 

81 

UNIVERS. 

130 

130 

82 

UNIVERS. 

109 

109 

83 

UNIVERS. 

870 

870 

83 

qSASnANtST!  ?3N 


»R0SI■Ar^,■i6 


s'-OSETTC 


(44) 


(45) 


3C.  VITA, 


(46) 

STtiDI  AH.  FUI.  CCLIWBUS 
Ec3E 

ENDGREATTQRE 

PftOPUlSICNE 

STUDI 


CESCf.UlCHE 

sSlSt/CoHTP. 

ESPERI.t. 

umvcss. 

ES?ERI«. 

CNR 

E3?E?.!«. 

CNR 

ESPERIS. 

CNR 

ESFERIK. 

CNR 

ESPEnItt. 

CNR 

ESPERIH. 

CNR 

STAR  SEHS. 

CNR 

STAR  SENS. 

CNR 

STAR  SENS. 

CNR. 

Bisrio 

UNIVEP.S.  ; 

SIOTTQ 

UN!VER3. 

siono 

UNIVERS. 

6IOTTO 

UR  I  VERS. 

SIOTTO 

CNR 

SIOTTG 

CNR 

ESPEHIN.  PALL. 

USIVER5. 

ESPERIB.  PAU. 

CNR 

ESPERIN.  PALL. 

CN? 

ESrEF.IN.  PALL. 

CNR 

E5PERIX.  PALL. 

CNP. 

espehIn.  pall. 

CHP. 

ESPEF.IN.  PALL. 

CHP. 

ESPERin. 

UNIVERS. 

E5PERIR. 

UNiVERS. 

ESPERIN. 

US:VER3. 

ESFERIR. 

UNIVERS. 

ESFERIN.  PALL, 

UNIVERS. 

ESPERIK.  PALL. 

UNIVERS. 

ESPERIS.  PALL, 

UNIVERS. 

cSPERIN.  PALL. 

UNIVERS. 

ESPERIN.  PALL. 

UNIVERS. 

2SL  PCLu 

TCI 

?^aTC-  DEL  PQLC 

tele'sra'iio 

RU.  SECS. 

tSI'VERS. 

RIC.  SEGD. 

C.N?. 

P.i:,  3EQO. 

UNIVERS. 

EaPEPIN. 

UNIVERS. 

ESPEfiiR. 

UNIVERS. 

ESPERIN. 

UNIVERS. 

ESPERIft. 

UNIVERS. 

ESFERIR. 

UNIVERS. 

ESPERIrt. 

UNIVERS. 

E3PERIR. 

UNIVE.RS. 

SIStcNI 

AIT 

PRCEETTO 

LABEX 

PR06ETTQ 

FIAT 

PRC6ETT0 

9PD 

RAOIOn.  NICR. 

SELENIA 

SIST.ALL. 

FIAR 

ST’JIII  SL 

AIT 

ATT.  FUI. 

AIT 

SaS/CQNTfi. 

CCSTO  PARS. 

UNIVtRS. 

621 

CNR 

m 

CSR 

742 

CNR 

717 

CNR 

450 

CSft 

532 

CNR 

482 

CHE 

15 

CNR 

107 

CNR 

no 

UNIVERS. 

105 

UNIVERS. 

61 

UNIVERS. 

60 

UNIVERS. 

112 

CNR 

17 

CNR 

140 

UNIVERS. 

U3 

CNR 

184  ' 

CNR 

401 

CNR 

1578 

CNR 

1382 

CNR 

1840 

CNR 

1646 

UNIVERS. 

256 

UNIVERS.  . 

840 

UNIVERS. 

766 

UNIVERS. 

301 

UNIVERS. 

29 

UNIVERS. 

159 

UNIVERS. 

118 

UNIVERS. 

202 

UNIVERS. 

309 

TELESPiilO 

93 

TELESrAZIO 

37 

UNIVERS. 

285 

CSr. 

■?5 

USIVER3. 

190 

UNIVERS.  ■ 

439 

UNIVERS.  ‘ 

141 

uNlVESS. 

lOB 

UNIVERS. 

54 

UNIVERS. 

53 

UNIVERS. 

139 

UNIVERS. 

343 

TcUi 

AIT 

147 

LA5EN 

118 

FIAT 

1142 

BFO 

1675 

SELENIA 

143 

FIAR 

233 

AIT 

108 

AIT 

57 

:npegni! 

WNO 

621 

84 

796 

79 

742 

80 

717 

81 

450 

82 

532 

•  83 

432 

84 

15 

81 

107 

82 

no 

83 

lOS 

81 

61 

82 

60 

83 

112 

84 

17 

81 

140 

82 

133 

84 

184 

79 

401 

80 

1,578 

81 

1,382 

32 

1.340 

83 

1,648 

84 

256 

79 

840 

80 

766 

81 

sot 

82 

29 

79 

159 

80 

118 

31 

202 

82 

309 

83 

no 

96 

100-  - 

-^5 — 

285 

85 

23 

85 

190 

84 

.  439 

85, 

;  141 

79 

>  loa 

80- 

54 

81 

53 

82 

139 

83 

343 

84 

36,036 

174 

83 

139 

83 

1,347 

86 

2,213 

86 

•  169 

65 

275 

84 

124 

81 

65 

80 

118 


Pa?e  6 


r.mimirii  -sn 


P5(05RhM4 


TELECOn. 


??.23tTT2 


TETHER  AV. 
TURBO  PG«rfi 


ITALSAT  . 


DES:RIZ!0S£ 

PPIHE/CONTJl. 

SUE/CQHT?.. 

CC3T0  PAR2. 

IHPES.NO 

AN> 

TETHER 

AIT 

AIT 

57 

65 

80 

FATT.  SAX 

'  AIT 

AIT 

150 

173 

81 

3TA2.  5?A:. 

UNIVERS. 

JNIVER3. 

60 

60 

86 

STA2.  3?A2. 

'JNIVER3. 

UN  I VERS. 

39 

39 

81 

STUD  I 

AIT 

Ai: 

27i: 

3,193 

35 

FRCSETTu 

FIAT 

FIAT 

358 

422 

86 

Total; 

8,458 

miivM. 

SEIENIA 

SELENIA 

41721 

70,101 

85 

ATTG  A5o. 

•  SaENIA 

SaENIA 

413 

418 

85 

(47iEST.QRB. 

TELESPAZIO 

TELESPAZIO 

927 

1,094 

84 

SISTcHA 

TELESPA2IC 

CSELT 

431 

82 

3ISTEHA 

TELESPAZIO 

CORSflT 

461 

82 

PRDSETTG 

CNS 

CNS 

7820 

18,326 

82 

PROSETTO 

CNS 

AIT 

1771 

82 

PR06ETT0 

CNS 

BPO 

1057 

82 

PROSETTO 

CNS 

FIAR 

197 

62 

PROSETTO 

CNS 

LABEN 

675 

82 

PROSETTO 

CNS 

SELENIA 

4746 

82 

SVILUPFC- 

SELENIA 

SEIENIS 

17517 

36.457 

84 

CONFISUR. 

TELESPAZIO 

TELESPAZIO 

847 

2,351 

80 

(48)  ccNfisy?.. ' 

TELESPAZIO 

CNS 

■  1098  . 

80 

CONFiSUR. 

TELESPAZIO 

SELENIA 

552 

80 

(49)  SEFV.SPEC. 

TELESPAZIO 

TELESPAZIO 

77 

86 

81 

PREHCT,  LAN. 

NASA 

NASA 

174 

174 

82 

(XX3ULENZE 

TELESPAZIO 

TELESPAZIO 

92 

10& 

a: 

hTTC  ABS. 

CNS 

CNS 

1  ;S 

1J5 

33 

3:ST£?!A 

TaESPAZIO 

TELESPAZIO 

3209 

4,«02 

62 

3ISTEHA 

TELESPAZIO 

SELENIA 

1600 

82 

3I3TERA 

TELESPAZIO 

CSTS 

15 

82 

REALIZIAI. 

SEIENIA 

INTA 

40 

B5 

REA-IIZ-Z. 

SEIENIA 

“MAS 

35 

reauzza:. 

SELENiA 

FORD 

2S0 

85 

REAIIZIAZ. 

-  SELENIA 

PIT5UBISHI 

340 

85 

REALIZZAZ. 

SEIENIA 

•  CONOEV 

900 

85 

REALIZZAZ. 

SaENIA 

EK3 

300 

85 

REAliZZAZ. 

SELENIA 

AE6 

87C 

85 

•  REALIZZAZ. 

SELENIA 

TRAN5CO 

310 

85 

REALIZZAZ. 

SELENIA 

BAE 

1200 

85 

REALIZZAZ. 

.  SaENIA 

HATRA/SALILEO 

4500 

85 

REALIZZAZ.  . 

SELENIA 

8TE 

1680 

85 

REALIZZAZ. 

SELENIA 

FIAR 

3500* 

65 

REALIZZAZ*. 

SELENIA 

LABEN 

I960 

8f 

REALIZZAZ. 

SELENIA 

BPD 

7000 

85 

REALIZZAZ. 

SELENIA 

AIT 

5040 

8! 

REALIZZAZ. 

SELENIA 

LABEN 

7706 

8t 

REALIZZAZ. 

SELENIA 

SELENIA 

129616 

94.650 

8( 

.  SVILUPPO 

SELENIA 

LABEN 

173? 

SVILUPPC 

SELENIA 

FIAR 

243 

8^ 

SVILUPPO 

SELENIA 

BPD 

4663 

8' 

SVILUPPO. 

SELENIA 

HATRA 

2354 

8* 

SVILUPPO 

SELENIA  ■ 

SALILEO 

636 

8^ 

.  .SVILUPPO 

SELENIA 

AIT 

9305 

8* 

W^\anCI0  STS 

SELENIA 

NASA 

6967 

Zt 

119 


Pwe  7 


PROoRfiMA 


THTHHR 


rlNANZIAJlENTI  rSN 


fRDGcTTC 


3Lt«PUS 

SI?.IQ 


S£3:ii!2'ES£ 

AR2KE/CMTR. 

a*5/CflNTR, 

C03TC  PARZ. 

?£ALIZ2«:. 

SELEHIA 

KITSilBiSHI 

1659 

REALI2IAZ. 

SEIERI^ 

AE6 

4999 

REAJIZAI. 

?ELEH!A 

TRAH3C0 

US3 

REAL12!A2. 

EELEhlA 

CC.>*5EV 

5193 

REAin2.A2. 

EEIENIA 

EHS 

1460 

REALU2AZ. 

3ELENIA 

STE-IFA 

12832 

REAIIZZAZ. 

SELEHIA 

IHTA 

436 

R£ALI22A2. 

SaENIA 

8AE 

US8S 

REALIZZAZ. 

SaE?*IA 

FORD 

3007 

REALIZZAZ. 

SELEHIA 

REROSPAiZAlE 

6748 

REALI22AZ. 

SELESIA 

FIAR 

17676 

REAL1ZZA2. 

SaENIA 

rtATPi 

21185 

REAL122A2. 

SELEHIA 

BPD 

18503 

REALIZZAZ. 

SELENIA 

GALILEO 

4032 

R£hLU2AZ. 

SELEHIA 

AIT 

7260 

STUtIC 

raESPAZio 

TEIES?A2!0- 

105 

SESTiuKE 

TtLE3.PAII0 

TELESPA21C 

zm 

E3FERIH. 

CNR 

CHR 

156 

ESPER!?i. 

CNR 

CNR 

131 

VERTEXZA 

SELEHIA 

SELENIA 

340 

SESTIC'jE 

TELE£=AZ1C 

TELESPAZIO 

2000 

BESTIDKE 

rvJ3 

FL:3 

59 

8E3T:>E 

TELE3PA21G 

TELESPAZIO 

49 

ESFERIH. 

UMVEKS. 

lifllVERS. 

231 

Total: 

SEALuZaZ. 

Ail 

AIT 

33156 

CORE  EQUIP. 

AIT 

AIT 

592 

PROSETTO 

AIT 

AIT 

3640 

5RIDS.PHASE 

AIT 

AIT  . 

4950 

A*: 

SPD 

350 

BFIK.-nH-i 

A:* 

•iAR 

140 

5R!D5.r’“A3£ 

LA5EN  . 

338 

3RID5.?‘^'i3E 

yj 

3E..ENIA 

3c 

REALIZIAZ. 

AIT 

LA5EH 

6010 

REAi.lZ2AZ. 

AIT 

BPO 

5195 

REAIIZIAI. 

AIT 

FIAR 

2106  ; 

REALIZ2AZ. 

AIT 

SaENIA 

2533 

IKPE6N0 


124 

2,786 

!S6 

340 

2,000 

59 

59 

231 

233,693 

54,000 

699 

4,120 

5.925 


AN> 

86* 

96* 

86* 

86* 

86* 

86' 

86* 

86’ 

86* 

.86* 

86’ 

86* 

86' 

86* 

86* 

86 

81 

79 

80 

85 
82 

86 
86 
20 


95 

85 

8! 

84 

84 

54 

84 

84 

85 
85 
85 
85 


TotaU 


64,744 


Total;  '  649,105 


120 


Contracts  assigned  according  to  subject  (companies, 
research  centers) ♦ 


rSS 


SUB/CGNT?.. 

PSGGRWKfi 

PRC5ETTC 

PRIK/Casi?.. 

DESURinCNE 

cssro  par:. 

AHNC 

AtS 

rcLEQH. 

ITALSAT 

SELEHIh 

REALinAZ, 

870 

65 

ITALSAT 

SELENIA 

PaLiZZAl. 

4,??9 

86’ 

Total: 

5,*8i9 

fi£ROSPftTlAL£ 

TELECCn. 

iTfilSST 

SELEHIA 

REALIZZAZ. 

.  6.7^8 

8A’ 

Total: 

6,748 

AIT 

LAcECS 

LAGEQ3 

AIT 

REALIZZAZ. 

14.932 

85 

LA6EDS 

AIT 

PROBEHO 

587 

83 

PROPULS. 

IRIS  . 

m 

PROGETTO  PREL. 

1,015 

80 

IRIS 

AIT 

PR03ETT0 

3,623 

82 

IRIS 

AIT 

3VIL.A3E 

16,892 

84 

IRIS 

BFD 

5VIL.ISS 

2,219 

84 

IRIS 

BPS 

REAL.RCD.IS3 

3,95S 

86’ 

IRIS 

AIT 

PEAL.RQD.ASE 

47,621 

86’ 

RIC.  TECMOL. 

TKh.  .'•ic:. 

AIT 

ANELLO. 

101 

90 

SA2 

ShI 

AIT. 

SISTcRA 

568 

83 

SAI 

AIT 

PROGEHC* 

7,703 

86 

STUDI  ATT.  rUT. 

STUDI 

AIT 

TETHER 

57 

80 

•  STUD! 

AIT 

FATT.  SAX 

ISO 

81 

STUDI 

AIT 

STUDI  3L 

108 

81 

3"ud: 

AIT 

ATT.  rjT. 

• 

37 

80 

CDLURBUS 

AIT 

SISTSI! 

147 

83 

TETrEP  AV. 

-  AIT 

STUDI 

2,712 

35 

TELtCuR. 

ITALSAT 

CHS 

PRDSETTO 

i,ni 

82 

ITALSAT 

SELENIA 

REALIZZAZ. 

5,040 

85 

ITALSAT 

SELENIA 

REALIZZAZ. 

7.260 

86’ 

rALSAT 

SElENIA 

•VILUPPO 

9,305 

84 

TET-E?. 

TETHEr 

H  ;  . 

COPE  ESI'!?. 

592 

85 

TETnEr 

AI' 

REAi.IiZ;Z. 

3c. 156 

85 

TETrEH 

AIT 

PROGHTTG 

3,640 

81 

Tt:fitn 

AIT  • 

I-RIOS.  PHASE 

4,950 

34 

• 

Total: 

173,331 

0£3.  ARfiiEHT. 

TLR 

AQUATE5 

3AR-I 

13 

81 

Total: 

13 

BAE 

TELEC2R. 

ITALSAT  ' 

3ELEMA- 

REALIZZAZ.- 

1,200 

85 

ITALSAT 

SELENIA 

REALIZZAZ. 

11,585 

86' 

Total: 

12.783 

B£1.?DT0P 

OSS.  AREIENT. 

TLR 

EELFOTOF 

PR.  PILQTA 

107 

81 

f* 

Total: 

107 

BPO 

PROPULS. 

IRIS 

AIT 

PRCBETTO 

3,057 

82 

IRIS 

BPO 

SVIL.ISS 

14.987 

84 

IRIS 

BPD 

TELEN. 

lU 

83 

IRIS 

BFD 

PRCBETTO  PREL. 

1,232 

80 

IRIS 

BPD 

REAL.NQO.ISS 

27,534 

86’ 

121 


Pa??  1 


pimiiamii  psn 


SUB/CSHTS. 


PfiCSRArilA 
?.IC.  TECj^jl. 

3hI 

stud:  ATI.  PUT. 
TElcCQR. 


TETHER 


3P3/SEP 


CESTROTECMICA 


CiSE 


LASEOS 

SIC.  TECHOL. 

GESnONE  PEN 
C:5.  AMBIENT. 

SIC.  TEENQC, 


SNR  GPESAIIQNI 

053.  AMBIENT. 


PIC.  TECNOL. 


rRCGETTC 

PRIME/CCHTR. 

DESCRinONE 

CDSTO  PART. 

ANNO 

PPQ^JlS. 

SFS 

FATT.PFOP. 

49 

83 

SAX 

AIT 

FRuGETTC 

673  , 

86 

FSGFUlSICNc 

BPO 

PRG5ETT0 

U375 

66 

ITA13AT 

CHS 

PRCSEHG 

1,057 

82 

ITALSAT 

SELEHIA 

REAinZAZ. 

7,000 

85 

ITAISAT 

SELENIA 

mMi». 

18.503 

86’ 

ITAISAT 

SELENIA 

SVILUPPO 

4,663 

84 

TETHES 

AIT 

8RIDS.PHA3E- 

359 

84 

TETKER 

AIT 

REALIZZAZ. 

5,195 

85 

Total: 

86,315 

LA5E3S 

AIT 

REALIZZAZ. 

1,426 

85 

Total: 

1,426 

MICFQ5R. 

UNIVESS. 

EURECA 

390 

85 

Total: 

390 

CQNSUIENZE 

CIS- 

COSSULtHZf 

105 

83 

cEuDEEIA 

CI3E 

LASER  MGS. 

1,380 

86 

TLS 

CI3E 

-mR-I 

40 

80 

6EDCESIA 

CISE 

LASER  M05. 

• 

147 

82 

TE:n.  ElETTS. 

CISE 

SENS.  STELL. 

130 

54 

RICFOSr. 

CISE 

REALIZZAZ.UKV 

323 

80 

MICSCOR. 

CISE 

MhNUTENZ.UHV 

50 

81 

TECN.  MECC. 

rrcr 

CGHI  -ARAL. 

100 

84 

MICRG6?.. 

CIS: 

ADE5.ME''ALLi 

Vii 

84 

TECN.  ELETT;. 

CIS: 

SENS.  STElL. 

990 

8! 

TIC 

ITAlT-L 

MGNQMIC 

1,972 

81  • 

"ECN.  ELE-’?;. 

F I  AS 

LINEA  FILGTA 

730 

35 

TECJt.  MECC. 

CISE 

CELLS  S:.API 

TOO 

.35 

TECH.  ElETTS. 

CISE 

CELLE  3AAS 

17 

33 

TECH.  ELETTR. 

CISE 

-ANN. EARS 

59 

83  . 

Total: 

7,B2S 

TRAPANI 

CNR/PSN 

CAMPASHA 

454 

84 

TRAPANI 

CNn/PSN' 

CAMPA6KA 

442 

85  . 

6E00E5IA 

CNR 

VLB  I 

30 

83 

TIR 

CNR 

PR.  PILOTA 

480 

85 

TLR 

CNR 

EMMA-VOS 

20 

85 

TLR 

CNR 

PR.  PILOTA 

71 

79 

TLR 

CNR 

PR.  PILOTA 

406 

80 

TLR 

CNR 

PP.  PILOTA 

234 

81 

TLR 

CHR 

PR.  PILOTA 

403 

82 

TLR 

CNR 

PR.  PILOTA 

450 

83 

TLR 

CNR 

PR.  PILOTA 

480 

84 

TECH.  ELETTR. 

CNR 

PRCSRAMMI 

15 

63 

HICRQGk. 

CNR 

PROSRAHMI 

31 

84 

TLC 

CHS 

PRCSRAMMI 

36 

85 

MICRC5R. 

CNR 

PROSRAMMI 

55 

85 

TLC 

CKP 

PROSRAHMI 

98 

84 

TLC 

CNR 

PRQGRAMMI 

75 

36 

122 


rige 


FiNANZIAKENTI  PSN 


5U5»'CCSr«.  PF;DBRAn«A 


SPACE  SCIENCE 


CNft-EEDE  ANTlCPftl. 


ZUhr-Vi  ccSTISNE 


OPERAZIOII 


FfiOBcTTO 

FRISE, ‘COSTA. 

OESCRUIQME 

CQSTO  PAW. 

ANNO 

TIC 

CNR 

PROGRAMI 

166 

82 

TLC 

CNR 

FP.CSP.ANRI 

261 

83 

FAYLOAD  SAl 

CNF. 

ESPERIH. 

!3 

66 

PAaSAD  SAJ 

CNR 

SI5TE-A 

66 

83 

FAYLOAO  TETHEP 

CNR 

ESPERIH. 

423 

65 

FAYLOAD  3AI 

CNR 

SISTENA 

1,640 

85 

PAYLOAD  SAX 

CNR 

SISTENA 

79 

84 

SC.  TERRA 

CNR 

RIC.  SEuC. 

29 

65 

SC.  ASTRCN. 

CNR 

ESFEHIH. 

4M 

85 

SC.  ASTRCN. 

CNR 

ESPEHIN.  FALL. 

1,385 

85 

SC.  ASTrON. 

CNR. 

GIOTTO  . 

102 

as 

SC.  ASTROS. 

C!iR 

STAR  SENS. 

90 

84 

SC.  ASTRC-N. 

CNR 

cIOTTO 

17 

81 

SC.  ASTRON. 

CNR 

3I0TT0 

140 

82 

SC.  ASTRON. 

CNR 

SIOTTO 

m 

83 

SC.  ASTRON. 

■  CNR 

8IQTTQ 

89 

84 

PAYLOAD  TETHER 

CKR 

ESrERIN. 

90 

83 

PAYLOAC  TETHER 

CNR 

ESPERIN. 

92 

84 

SC.  ASTRON, 

CNR 

-  ESPESIK. 

796 

79 

s:.  ASTSsn. 

CNR 

•  ESFERIN. 

742 

80 

SC.  ASTRCN. 

CNR 

ESPERIN. 

717 

8!  . 

SC.  ASTRON. 

CNR 

ES-ERIP*. 

45? 

82 

SC.  ASTRON. 

CNR 

ESPEP.IN. 

562 

83 

SC.  ASTRON. 

CNR 

EsrERIN. 

432 

84 

SC.  ASTRON. 

CNR 

STAR  SENS. 

15 

81 

3C.  ASTRON. 

CNR 

STAR  SENS. 

107 

92 

SC.  ASTRON. 

CNR 

STAR  SENS. 

no 

83 

SC.  ASTRON, 

ES?ER!«.  PALL.  . 

184 

79 

S:.  ASTRON. 

CNR 

ESRERIN.  PALL. 

401 

80 

SC.  ASTRC?J. 

CNR 

ESPERI^*..  PALL. 

1,573 

81 

SC.  AS'RCN. 

CNR 

£S?c?.:“.  P.^Li.. 

1 .362 

82 

SC.  ASTRCN. 

CNR 

rrtcsTy  Pfii- 

:.340 

33 

SC.  ASTRON. 

CNr 

E3.-ERIN.  PAL,. 

1,646 

S4 

5!r!C 

CNR 

EEPERIN. 

156 

79 

SIRIC 

CNR 

EEPEP.IH. 

131 

30 

Total; 

20,353 

:np 

CSR-3EDE 

SPESE  GENEHAL:  PSN 

9,350 

86 

CNR 

CNR-5EDE 

SPESE  5E.>iERALI  PSN 

10,000 

as 

■  ’  - 

Total: 

*  19,350 

'-SN 

CNP/PSN 

gestione 

693 

81 

=SN 

CKR.'FSN 

cESTICNE 

338 

80 

?SN 

CNR /PSN 

.  GESTiCSE 

1,367 

84 

PSN 

CNS/PSH 

6E5TIONE 

1,204 

83 

PSN 

CNR/PSH 

GESTICNE 

1,295 

82 

PSN 

CNS/PSN 

BEST  I  ONE 

2,022 

85 

P3H 

CSR/PSN 

GESTICNE 

2,350  . 

86 

TRAPANI 

CNR/PSN 

CANPASNA 

1,628 

79 

TRAPANI 

CNR/P3H 

CAHPA5NA 

1,166 

01 

TRAPANI 

CNR/PSS 

CANPAGNA 

•  1,244 

80 

TRAPANI 

CNF./&SN 

CANPASNA 

1,047 

82 

THBhNI 

CNR/?3?i 

CAHPAGNA 

260 

84 

123 


Pipe  3 


FINANnARENTI  PSS 


5UE/C;STr. 

PrKRAM-A 

PP06ETT0 

TPhPAN! 

TRAPANi 

TRAPANI 

CK3 

PRflPULS. 

IRIS 

P!C.  TECMO'u. 

TIC 

TELECOn. 

ITAISAT 

ITALSAT 

ITAISAT 

CNUCi 

6c5T!OliE  PEN 

CONSUlENZE 

CON5ULENZE 

ftic.  TECNGL. 

tl: 

CCROEV 

*  TELtCOR. 

■TftLiAT 

IIALSAT 

S£=*:CRE 

:ONS'J;.£hZE 
CCNEjlEMZ: 
CGHSCLEN ZE 
:CNE'..£NZE 

^-Vc2 

:'53.  AR&IENT. 

pIC<  *E3NGl. 

TECH.  RECC. 

CONTFCl  SYSTc* 

5.IC.  tecv:l. 

RICRGo'k. 

CSATh 

03S.  ARBIEHT. 

TLR 

TLR 

Ti.R 

TLR 

TLR 

SPACE  SCIENCE 

SC.  ASTROH. 
SC.  ASTRON. 
SC.  ASTRON. 

p?.:s£,’cci(rp.. 

DESCRIZIONE 

cosro  PARZ. 

ANNO 

CMF'/PEN 

CANPA3NA. 

820 

83 

CNP./PSN 

CAttPAGNA 

m 

65 

CNR/PSN 

CANPA6NA 

530 

66 

Total: 

16,676 

5PC 

PR06ETT0  PREL. 

475 

80 

CNS 

CLUSTER 

172 

81 

CN3 

ATTO  ASG. 

115 

83 

CNS. 

PROGETTO 

7.820 

82 

TELESPAZIO 

CONFIGUR. 

1,098 

60 

Total: 

9,680 

CNUCE 

CONSULEHZE 

105 

85 

CNUCH 

CCHSULENZE 

45 

64 

CKUCE 

CONSliLENZE 

32 

83 

Total: 

232 

SEUHI.A 

REALIZZAZ. 

900 

85  . 

3ELENIA 

REALiZZAZ! 

5.198 

86* 

Total: 

6,098 

COMSAT 

CCNSULENZE 

999 

85 

CONSmT 

CGHSuLENZE 

322 

81 

CQ?i5AT 

CCHSULENZE 

410 

32 

CC’^SAT 

CONSUlENZE 

1.241 

S3 

TELEEPtllQ 

SISTE'IA 

461 

a: 

3,423 

CISE 

SAR'K 

130 

30 

CCNTRAVE- 

SISTEKI  HECC. 

153 

85 

Total: 

• 

283 

UXIVEHS. 

EURECA 

280. 

35 

Total: 

200 

TELESPAZIO 

PR.  PIiuTA 

600 

84 

CSATA 

PR.  PILOTA 

60 

81 

TELESFAZIQ 

PR.  PILOTA 

119 

81 

CSATA 

PR,  PILOTA 

165 

80 

TELESPAZIO 

PR.  PILOTA 

153 

82 

CSATA 

HIPPARCOS 

119 

84 

CSATA 

HIPPARCOS. 

83 

83 

CSATA 

HIFPARCCS 

404 

35 

124 


rW-iWiAKiKTI  ?SS 


SiiSACSNtF.. 

FFSKTTO 

WI»E/C0N7ft. 

0ESCRinO!lE 

COSTS  PM2. 

MW) 

Total: 

1,703 

CStLT 

TEliCM. 

ITF.SSI 

TELESfAZIO 

SlSTE.*Hl 

431 

82 

Tstil; 

431 

CSS 

SPACE  SCIENCE 

SC.  ASTMN. 

CSS 

HIPPAfiCOS 

744 

15 

SC.  A5TR(»f. 

css 

HIPPARCCS 

• 

'  181 

82 

SC.  ASTRON. 

css 

HIPPARCOS 

.  254 

83 

Total: 

1,181 

CSTS 

TELECCn. 

ITAISA! 

TEIESPAZIQ 

SISTETW 

13 

82 

Total: 

IS 

DI5!TAl 

CrcSAZIDNI 

KATERA 

SiaiTAl 

OPERAl. 

22C 

84 

Total: 

220 

■ 

clSAG 

ess.  A,«IE.N\ 

*TLf 

TELEBPAZIO 

ENNA-VD5 

2,234 

85 

Total; 

2,284 

£MC 

•*?i  ?pnj« 

ITAlSr 

BELEN'IA 

realiha:. 

300 

85 

•  ita-Smt 

SElEMA 

REALIZZA2. 

1,440 

B6‘ 

Total: 

1,760 

*■ 

•  £y 

6Es-:0NE  P5N 

CO‘iSULEHZE 

ESA 

CjNSULENZE 

640 

84 

CCNSulENZE 

ESA 

CCNSULENZE 

632 

S3 

.CDNSULENZH 
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1.  PSN  [National  Space  Plan]  Financing 

2 .  Program 

3 .  Pro j  ect 

4.  Description 

5.  Prime  contract 

6.  Sub/ contract 

7.  Partial  cost 

8 .  Commitment 

9.  Year 

10.  Provision 

11.  PSN  General  expenditures 

12.  CNR  [Nuclear  Research  Center]  Headquarters 

13.  Operation 

14.  PSN  Management 

15.  Consulting 

16.  Development 

17.  Installation 

18.  Systems  studies 

19.  Campaign 

20.  Assistance 

21.  Balloon 

22.  Environment 

23.  Pilot  project 

24.  Propeller 

25.  Reservation 

26.  Preliminary  project 

27.  Technological  research 

28.  Robotics 

29 .  Electronic  technology 

30.  Star  sensor 

31.  Pilot  line 

32.  Gaas  cells 

33.  Gaas  panels 

34.  Mechanical  technology 

35 .  Hood  cones 

36.  Ring 

37.  Solar  cells 

38.  Italsat-Acts  connection 

39.  Ground  segment 

40.  System 

41 .  Experiment 

42 .  Study 

43.  Astronomy  science 

44.  Earth  science 

45.  Life  science 


46.  Present  and  future  studies 

47 .  Orbital  management 

48.  Configuration 

49.  Special  service 

50 .  STS  launching 
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CSO:  3698/M072 


-  END  - 


133 


